5 DL 
isum mise 
i fi 


lilt 


pan 


D. 


916 Harvey (W.) Anatomical Exercises concerning the Motioo 
of the Heart.and Blood, 2 vol. in 1, with the cancellée 
title 1635 


e 
em 3 = E 
TET RPE TIT SNE, cr Pn ee eee ara” mm rt ten nent mann eme METRI 


TD TNR RTT RN EMT S T E E AT erem D Ysr-ecy (v eM p—— v 
: LTS E VIAE NY TREE 952 9 NA CUN GR VQ ANM, IS ane Ss e1^0 078 RAT ENSURE 


ALC A ce 


Se 


Dr. James D 


ee 


LO? (D 


for Richard Low "des at the White Lion in St. 
Pans Churchyard, near the Welt end, 


NATO MIC. AL 


UU TTI 
V Lf 
Kf i dT s $ Vi j 
The ePref ace of Aachariab 


r Phyficia fl of (fi ott dam, 


To which is added : 
e Back h 11S difcourfe of the 
Heart Mofa: in ordinary tothe 


"To Ww 


I À—MMÁ 


ON 


THE 


Exet erciíe os Of 


A 


eK 


VV I 
É 


I W od 


n of Roterdame 


— T M Bt A 


Ó Printed by Francis Leath, 


1635 


THE 


“ANATOMICAL. 


Exercifes of 


| D. WILLIAM HARVEY | 
' Profeflor of Phyfick , | 


AND | 
| PhyficiantotheKingsMajefty, 
Concerning the motion of the Heart 
and Blood. 
WITH 
ThePreface of Zachariah Wood 
Phyfician of Roterdam. 


To which is added 
Dr. James De Back his difcourfe of the 
Heart,Phyfician in ordinary tothe 
Town of Roterdam. 


———————— hi set 


LONDO N, adálly 
Printed by Francis Leach 7 pg 


C1 Y a 
ote ied ? gi 


| es 
v 
» 
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K)ÓILLIAMHARVET. 


n Ong Ariffotle, long may Gales. live, 
; Whofe great renown all ages fhall furvive, 


And long live Harvey , they the Arts did find, 
Which this brave Englifhman now has refind. 
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| Lhe ‘Preface of ZACH A- 
| RIE WOOD, Phyfcian 
! — at Roterdam, upon the Anato- 
mical exercife of Doétor WV lL.- 
LIAM HARVEY, 


<a] L isa memorable ftory which is rela» 
| ted by one Aventine a Boian Writer, 


aZ E bee lox»! That Bonifacius a certain Bifhop of 
i d AQ 


| made before the people ofthofe times , make meri- 
| tion ofthofe men whofe footíteps tread oppofite to 
| ours, was fo much incenfed , that he did not ftick 
(d to accufe Virgil of Blafphemie, as that having 
{poke of the Antipodes , he did feem plainly to aim 
atanother Chrift; and having related the bufi- 
nefle to Htilio King of the Eoi; , he procured the 
Letters of Pope Zacharie to Utilie, and fo Virgil 
| (was both condemned by the Kings and the Popes 
Verdict There is fuch another ftory related of De- 
mocritus This Democritus being a diligent fearcher 
of the works of Nature, whilft he was continually 
bufied in cutting up of creatures, he was thought 
v TO 2. mad 
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mad by the Abderitans, who pitying the Mau |, 


condition, called Hippocrates that he might gii 
him Phyfick , and reftore him to his loft wits ; boi 
ing defired, he came in all haft, and there he fou 
Democritus cutting up of creatures, with wii 
fight being marveloufly taken, he avouch'd, Th) 
all the Abderitans were mad, and nota wife m d 
but only Democritus amongft them. Now mail 
men are like the Abderitans , there are now maal 
Bonifaces and Urilios who do traduce the new iij 
ventions of thofe,who,as it were by the great inf 
ration of God, have beftowed all their ftudtes wij 
on the fearch and knowledg of things,as unprohit) 
ble, and the force of a cuftom once fetled is ablee| 
effeét fo much, that no man in any barbarous pli 
did ever feem to ufurp more unlicenfed powr 
Door William Harvey, Kings Phyfician , a 

profeffor of Anatomy in the College of Phyficici 
in Lovdos , has fet outa new and unheard-of on 
nion concerning the motion of the heart , and «| 
culation of the blood, which is briefly thus, Fil) 
the ear of the heart contracts it felt, in that conti! 
Aion it thrufts out the blood contain'd in’t into} 
ventricle of the heart, which being fill’d , iq 


heart is dilated , and ftreightways it contracts ¥ | 


ventricles and makes a pulfation ; by which puil 
tion it thrufts forth the blood thrown into it 11 
the arteries out ofthe left ventricle, and out of! | 
right into the lungs through the vena ariersoo|| 
from whence immediately it is fnatched into | 
left ventricle through the arter:a veno{a, and boy 
driven out into the Aorta, and fo afterwards iij 
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che whole body through the arteries ; the blood fo 
driven out into the habit of the body , paffes from 
che arteries again into the veyns, and returns into 


the vena cava , and from it into the right ear of the 


heart, and then into the right ventricle , and fo 
afterwardsit pafles through the fame circle as be- 
fore , and fo continually , from whence he calis 
that motion of the blood Circulation, Truly a bold 
man indeed, 
O difturber of the quiet of Phyficians ! 
O feditious Citizen of the Phyficall Common 
Wealth! 
Who firít of all durft oppofe an opinion confirm'd 
for fo many ages by the confent of all, and deli- 
vered up inthe monuments of fo many Phyficians , 
and asit were given from hand to hand to pofteri- 
ty » as if no man had been wifein all ages paft. In- 
deed they do very decently who worfhip antiquity 
asbecomes them ; but it is a thing unworthy in 
wife men who do afcribe wifedom to antiquity , 
with no little wrong to pofterity , as if it were not 
common to all times, and to all men; foras La- 
Gamtius in the 2 Book of his Divine Conftitu- 
tions, 8 «hap. Becaufe they had the precedency bee 
fore usin time, they had not the precedency before 
usinwildom , which , ifitbe given to allalike, 
it cannot he foreftall'd by thofe chat go before , 
but is untouchable as the light and clearneffe of 
theSun ; forastheSun is the light ofthe eys, fo 
wifedomis the light of mans heart. And truely , if 
chofe by whofe benefit and ftudy we have the in- 
vention and conítitution of Phyfick , had been of 
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the fame mind with thefe reprovers,&had thoughet) siti 
nothing worthy publifhing but what had been ape. | i 


proved in the account and judgment of their Ance--| x 


ftors,fuch refin'd and elaborate arts had never comee) 


— i ee 


ies, and went before us in example , that wed) | 
might follow them ; for this is the liberty of wilt} \, 
dom, that being oblig*d to none, it’s under it's owra |: 
coramand and jurifdiction;in her Common-wealtki 
it’s permitted to abrogate, deropate, and fearcll 
without prejudice to any , which liberty if we tak«| 
away we fhall always continue in the cradle oo) 
arts, nor will there be any thing from whence wid 
hope fot their increafe , or for any thing bettes} 
than has been publifhed ; for which caufe we dij 
require , that juftice and courtefie in judgmen | 
maybe given of us which we afford to others; i| 
the fame thing be always to be thought and {poker | Re 
| 


it will not belawfull to find out any new thing: | 
nor muft wetake hold of what the very thing an 
realon it felf dictates to us; tisridiculous theres] 
fore to tread in the fteps of the Antients 
an 
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and alwayes to follow them. Nor does Ga- 
len approve of any Anatomical Comment , 
unleffe itcontain fome new thing. It isa dull wit 
which is fatisfied with that which others have in- 
vented, feeing all humane things are fubjected to 
the fharpneffe of the mind. The treafures of Na- 
ture are immenfe, and her. wifdom inexplicable , 
fo that thofe things which dayly come abroad do 
prepare a way to fearch out thofe things which fol- 
low; for truth is drown'd in a deeper well than 
that it fhould be drawn out from thence in a few 
ages. Itistruethat Adratws faid, That we were 
not taught all chings at onetime by Jupiter, but 
that a great many things do remain hid , of which 
fome he will grant to usafterwards. Galen fays, 
that the cunning of Naturein the fabrick of mans 
body is fo great , that though great men have dili- 
sently and conftantly fearched after it, yet have 
they not found it all out. 


Long age, and divers travels intimes change ~~ 
Have bettev!d it nor all thofe Whom we range 
Among jt the Antieuts know what we do knoW, 
Young men fometnings to obfervation owe. 


Therefore fince to be wife, that is to fay , to fearch 
after the truth, is born with all men, they take a- 
way all wifdom from themfelves who without any 
judgment approve of their forefathers inventions , 
and are by them lead like Cattel,and do brag rafh- 
ly , that chey fee thofe things in them which they 
donot fee. The Comedy which ufes to be acted 
by the Players looks much likethis, By a certain 
cheating 
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cheating Taylor, there was a piece. of exceller] yi 
cloath defcrib’d to an idle & fimple Braggadochied «i 


but of fucha colour , that it could not be feen th 
baíe begotren people or baftards; therefore tht 
Brageadochio defirous to buy , requires a Aight ¢ 
the cloath; the Cheat prefently as a huge piece hui 
| ving many elsin it, brings it out in both his handij 


as the Merchants ufe to do here, turns down thi) (y, 
folds , wonders at the fairneffe of it, prayfes iit) iy 


and commends it to his buyer; this vain Braggad 4), 
chio was prefently tobched with a füfpition that Ej. 


4 


Mother had playd the Whore, yet fhame hinder 
him to confeffe therefore he fayesthat he feess) 
and wonders at thecloath which he did not fed 
and indeed was not at all, and buyes it, and cord 
mands him to make hima Suit of it; then the Tai] 
lor began to be very merry , and joviall, divicd| 
thecloath , imitates wonderfully che noyfe of cuj 
ting it, and makes him up a garment of this fiif 
unfeen and invifible cloath , receives his mone 
and gives it him. Believe me this fable in incredi| 
lous men without judgment is a true hiftory 5 aay 
no fable; they believe, and why fhould not ehh 
give credit to Vhyfitians approv'd by the jucd 
ments of fo many ages? yet they do not fee, ra 
can they fee, that which is not; yet left tl | 
fhould feem blockheads , they praiíe, admire, ail 


‘buy , not only with expence of money , whofe.« E 
mageis tolerable , but even with the loffe of tii) | ' 


and life, the damage of which canbe redeem’d! 
ano money. Truly, that I may {peak the truti| 
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we muft cive leffe credit to authority, and we my) |“ 
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The Preface. ; 
reftrain our affent, and befides authority look after 
reafon too by the example & authority even of an- 
tient Philofophers and . ayficians ; and firft of all 
by the example of chat divine PZzto,whom Cieero fo 
much efteems, that he does not ftick fometimes 
to call him the Homer of Philofophers, fome- 
times a God; in whofe book, O fortunate Sir ( fays 
Socrates to Polus a young man who in his difcourle 
concerning a bleffed life produc’d teftimony ) you 
endeavour to convince me as Orators do , and as 
they do in tryalls where th.» “hink that they foyl 
one another when they bring many and famous 
Witneffes for theic Caufe, and the Defendant 
brings none, or fome one, fince this proof is of no 
coníequence towards the truth; for many times à 
man is unjuftly opprefs'd, becaufe of the multitude 
of witneffes , and of thofe too who feem to be of 
fome worth & account: and fo likewife in his Clar" 
mides , Nor is it to be confidered who fpeaks, but 
whether truth be fpoken or no; thefe and the like 
areevery wherein P/ato. — Butlet us bearken to 
Ariftetie inthis point, treading  dire&ly in his 
Mafters footfteps , who, as hedid not fpare any of 
the antient Philofophers, no more cid he Socrates 
and his Mafter P/atos forbeing to difpute againft 
the Ideas , he fayes , Though it be a hard queftion, 
becaufethat thofe who brought in the Ideas are 
our friends . yet itis neceffary for the retaining of 
the truth to take off their opinions , efpecially they 
being Philofophers ; for albeit they be both gal- 
lant men , yet itisa gallanter thing to honour the -| 
truth beyond them. Shall not we fay that it 1s° | 
; here | 


: The Preface. 
here clearly fet down in what efteem the authority) iu: 
of the moft grave Philofophers is to be had ? whera) i: 
Socrates cries out, That Hippocrates and othersd. i 


witnefles evidences ; and -Arsfforle cries out , That. i 


Socratesand Platos evidences, are not fo much toi i: 
be weighed and efteemed as*thofe of truth andi! ;i 
realon; eipecially fince Cicero, a man of divines)) jy: 
quickneff? of wit, and fingular judgment, who» i» 
tor the many prayfes both of Plato and. Ariftotles|) oi; 


may feem to have {worn allegiance to them both ,, | {i 
4d not unwillingly turn. to the haven of thes} ts 


L] 


Stoicks, leaving the Academy of Plato, and the:|| i 
Lyceum of Arsfferi:. 1 do likewife believe that hes} 1 


would have paffed over to the Cynofarges of the: || ; 


Cirencans , or the Gardens ofthe Epicureans, and. 
the Schools of other Philofophers, with the fame 
freedom , if he had found or judged any thing in 
them worthy of his knowledge ; as likewife calling 
back ail learners from their credulons fuperftitions, ||. 
by name he admonifhes them that, the evidences of ||... 
Authority are not fo much to be fought for as the ||: 
evidences of reafon; becaufe the Authority ofthofe 
who teach is many times prejudiciall to thofe who 
learn , for they leave off to try any thing by their 
own judgment, they account that firm which they 
fee to befo judg'd by him whom they approve of. 
For which caufe let us compare true principles of 
Phyfick, though new, with the opinions of the 
Antients , for here we fhall find many things difa- 
greeing ; lec us try the Anatomicall exercife of 
Harvey , letus fee what that will help us; nor 


B lus longer imitate the Sepias ; For asthofe who 


when 
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when they find that the Fifhermen are in perfute ot 
them , throwing out ink , which they have inftead 
of blood, darkning the water ; hide them- 
felves, and do asit were ftop and block up the 
Fifhermens way ; nor let us need to be fo prefs'd 
and conftrain'd by truth , light , firm and con- 
ftant reafon , for that troubled water will lettle at 
fome time, time will blot out, the inventions of 
opinion, and confirm the judgments of truth. 
We have a very remarkable tryall of thisin a very 
famous man, Vopifcns Fortunatus Plempiss , Do- 
Got of Phyfick and Arts in the Vniverfity of 
Lovain , and prime practitioner there , whole o- 
pinion of Harvey we thought fit here to fet down, 
which he gave in his 2 Book concerning the 
foundation of Phyfick, cha». 7. thefe are his 
words, England of late hath brought forth a 
new opinion concerning the motion of the heart, 
which Wiliam Harvey hath publifhed in a lit- 
tle book purpofely fet out by him ; he builds 
his opinion upon very plaufible reafons , info- 
much that it is allowed by many learned men 


at this day , and he is calld as by a title of | 


honour by one of his own Copntrymen , the 
furrounder of the little World , to diftinguifh 
him from another Englifbman who firft went 
aboutthe greater World. This invention did not 
pleafe me at firft, which ! did teftifie both 
by fpeech and writing againft ic, but after- 
wards when I did molt earneftly endeavour to 
refute and explode it , 1 was refured and. ex- 
ploded my felf, fo much are his reaions not 
only 
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a bis. giant di. s ÜS ani N 
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“Only perfwading but forcing ; but diligently dii 


I examine it all , and in fome dogs , diffe&ed "” 


by me for that end, found it to be very trueq| ^ 
being likewife advis'd to do this by a moft fall” 
mous man, Waleus , Profeffor of L-yden, whofj |^ 
candid and fetled judgment I do much efteem)| | 

and in chis bufinede am much engaged to hing" 


Here's a great change in his judgment, Henc[ '" 
5 ) 


I begin to hope for equity in others , that lay; ^ 


ing afide all hatred , and acknowledging ther] 


error , they will at laft with Plemspins be 
gin to think well of Harvey. It is a fign of!) ' 
malicious and wicked mind to be delighted wit) " 
error, to hate light , to follow darkneffe, tt 
calumniate the induftry of good men , whic] ' 
fault belongs only to very filthy and vile per] ' 


fons; vile we may fay, not a good nature: | " 
nay , no tollerable -or high difpofition was e:| 
ver tainted with this blemifh. ‘Search antieeq 


times, fearch ours, you fhall not read , hear:| ' 

nor fee , any other than melancholy and mij 
lignant natures, which Saturs has blafted witi| |" 
his conftellation , envious to others , and. dij| " 
ftructfull of themfelves, prone and made am ^ 
to this vice» Do not you fee thatthofe little dood) |) 
which bark at guefts, do not touch wild beaft] |^ 
. füch men as thofe are worfe , being only bor| |! 
to wound and vex people ; born I fay, forrrd | 
ally they do fo lean and encline to that vicc 
that they are never at reft but when they d: 
fturb others. If his reprovers fhould fayy | 
Wiliam Harvey has ebferved , and found fau] | 
wii | 
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i] with the errors of the antients , they fhould indeed 


.{ fay true, bucthey fhould fay much truer if they 
| fhould add , Wilsam Harvey by his long and ftu- 
4] dious obfervation, and meditation of things in A- 
44 natomy, has propounded the means to take away 
i all Thorns , Flints , and other impediments out of 
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1 the way of Phyfick , that the journey of it might 
be plain, eafie, quick , and ftreight , that not only 


the attainment to the truth and underftanding of 
Phyfick, butalfo to the profit and fruit of it might 
be more eafie. The wifdom of Socrates is known 
well enough by the Oracle of Z£pofle , amongft 
whofe praifes that was remarkable , and the chief, 
to refer the ends of liberal arts to the fruit of mans 
life , that men being inftru&ed by thefe arts, might 
more eafily and morereadily advife concerning 
the tranfaGing of bufineffe, and more readily exe- 
cute and perform them ; our. Harvey had this 
end before his eys, he open’d only thetruth and 
fruit of the art of Phyfick ; for he faw that there 
was agreat gleaning left, that many things re- 
main'd in the wide acresof Nature hitherto un- 
touch'd and unpaffageable , into the poffeffion of 
Which, as to an empty place, wife men might 
come ; but Harvey did nottruftother mens wrie 
tings , but his own faithful! eys, the trueft repor- 
ters of Anatomy, becaufe Anatomy is better gain d 
by ocular infpection than by long reading,and pro- 
found meditation. None is forcd to fwear allegi- 
ance to a Mafter, whom nevertheleffe we likewife 
truft after experience. Lxpompusa fingular good 
Limner being asked whom of all thofe that went 
before 


_very faulty bythe fault of the Printer, which | 
Author oft complain'd of, finding that the: 4 


The 


Preface. 
he faid , fhowing a multitude of men , Naturee} 
felfwas to beimitated , not the Axtificer. TI) 


fame Harvey perform'd fo much, and has arrny 5; 
fo far by fearching of Nature, that he, juft |j 
Archimedes, when he found out that the Corcoj ;; 
of Gold was mixt with Braffe, he ery’d aloucd) 
have found it, I have found it. Thisisatrue'4 i 


hallowed Law ofantient Philofophy, Pélate’s 


friend than they both. Wherefore let zpfe ii 


never be held here, let no excellent mans Autheq ,, 
ty be brought for an argument, let no opimi ), 
have a prerogative , but let che better bear it awyy ;. 
Laftly , whilft others endeavour to defend Anticq) ., 
ty, letus, together with Harvey, plead Truti|| ... 
caufe; Let us approve thofe things which are... 
greeable to truth , and reject thofe things whii | 


arecontrary to it, weighing and efteeming the: 
ventions of Antiquity not in the fcale of Antiqu: 


butinthe fcale of Truth: To this purpofe we hi . 
again fet forth Harveys Anatomicall Exerctill. 


whichinthe year 1648 was fet out at Fraxcfony 


Jumnies of his reprehenders had their beginni] 
from thence, who not underftanding what he faa) 
did take them ill, and endeavour d to traduce I| 
publickly ; Liay we have fet ic forth, and hog 
taken a great deal of pains,that fo much as was [| 
fible all things intricate , confufed , or unperte 
being taken away , that fame exercife might fe | 

Q 


before him he chiefly followed, itis reported %} jy) 


Ad | 


friend, and Socrates too, but Truth is more}, 
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The Pre faces | 


"| forth mended and reftored , in this bufineffe ha- 
| ving had the help of moft learned De Back, our in- 


tire Colleg, whofe judgment we do much efteem. 
But that we may fold up the fails of this our Pre- 
face, let us imitate Antiquity in honoring the in- 
ventors of things. Truly,in former time the in- 
vention of Phyfick was fo admirable,the experience 
of it fo fecret, that the authors of it were either 
plainly efteem’d Gods,as Apola and his Son At/cx= 
lapius, or elfe they were thought worthy oi Di- 
vine honour,as A/clepiades whom the Jdyrians ree 
ceiving asa God , did equall in honour to Herez- 
les; YruelyI do not approve ali chat Antiquity 
hath done , yettruly I do praife their affection and 
judgement, as having rightly thought, and judged, 
no reward füfficiently worthy to be paid to the in- 
ventors of the art of Phyfick. Therefore let Harvey 
be amongft us in perpetual efteem , by whofe lear- 
ning we have a way opend to fee fo great a light of 
the art of Phyfick, to love and to imitate it, Let 
us freely attribute the modeft commendation of 
the Son of Syrach concerning his own work, to 
Harvey: 1 watch'd laft of all , as he that gleans ears 
after the Reapers, I have Profited through Gods 
Grace, I have fil'd the Winefat ; Confider that I 
have not taken pains for my felf, but for all thofe 
which love learning. 
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To the moft illuftrious and im: 
vincible Monarch CHLAGLS King oi) j, 
Great Britain, France, and Ireland, || 
Defender of the Faith. 

Moft Gratious King , | 
| EA He Heart of creatures is t 
ZEN WEN foundation of life , the Princ 
C IU of all, the Sun of their Micra)" 


Sry : Leo fy he 
7 M Se ^ 
b "f avy. SPP} 
rar ? 7 GG go 


na tbe Sun of bis Micron) 
cofin, the Flea» t of bis Common-wealth, from 
whence all power and mercy proceeds. Iwas ff 
bold to offer toyour Majefly thofe things whici! 'ü 
are written concerning the Heart , Jo muci 
the rather , becaufe ( according to tbe cuffowm 
of this age) all things human are according tid 
the pattern of man and most things ina King] 


d according to that of the Heart; Therefore the 
» Knowledge. of bis own Heart cannot be unpro- 
" Jitable to aK ing,as being a divine refemblance 
of bis actions (So us'd they [mall things with 
great to compare,) ‘Yowmay at leaft, beft of 
| Kings, being placd.in the top of buman 


| things at the [ame time contemplate the Prin- 


|| ciple of Mans Body , and the Image of your 
| Kingly power: I therefore moft humbly in- 
| treat, mf? gracious King, accept, according 
] to your accu[Lom d bounty and clemency, thefe 
] ne things concerning tbe Heart, who are the 
^| new light of this age, and indeed the whole 
“| Heart of it, à Prince abounding in ertue 
| and grace , to whom Wwe acknowledge our 
| thanks to be due , for any good that England 
j receives or any pleafure that our life enjoyes: 
] Your Sacred Majefties moft 
| devoted Servant, 
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To the moft Excellent aii 
moft Ornate man D. 44 
gent, Prefident oftheColle} 
of Phyficians in London, |i)’ 
fineular Friend, and ther ^ 
of the Doctors and Phyfii T 
ans, his moft loving Cd, 


legs, 


S. TTD. 


TD» Did open many timer before worn) V 
2m Bd D> Mr. Dotiors "y opinion cone] | 
si IV ning the motion and "fe of |). 
| RAO heart, and Circulation of 

Or A47 blood sew in my deftures ; | 

Liki CK being cenfirm'd by eccalar dem | 
firation for nine years and more in your fight, evi, 
ced by reafous, and arguments , freed from the oi] |^ 
Etions of the moft learned and skilfull Anatomifts :)\ | 
fired by fome , and moft earneftly required by otho]) V 
we have at laf? fet it out to opes view inthis li) | 


Book Which, unleffe it were pals d through 3) \\ 
| T bu 
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cael 
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d from which I gather truth, or compute error, 


Dedicatory. 
,I could hardly hope that it would come abroad 

moft of you, being 
of thofe obfervations 
who faw 


j asd: 
* Jentire and fafe , [ince 1 can call 
| worthy of credit , 4s witnelfes 


d many of my Diffettions i and inthe ocular demon[lra- 


i ly Book does affirm 


Wl give place 


| 
for the love of the truth you did grant me, 


] tions of thefe things Which I here affert to the fenfes, 
| were us'd to [Land by and afi ft me. 


4 return ‘through unwonted tratts, contrary to the 


to fuffer thi little Book otherways perfect [ome years 
ago, a, ov go beyond Sea, le/t 
it might fecm an attion $00 full of arrogancy , if | had 
not firft propounded it to you , 
seflimomyan[wer d gour doubts c? objetlions and got= 
ten the Prefidents verdict inm) favors yet J was pers 
fwaded if I could maintain what I propofed 1n tbe 
prefence of you & our College having been famous by 
fo many , and fo great mel needed fo much the leffe 
tobe afraid of others , and that only comfort 5 which 
might 
bikewife be hoped for from all whe were Philofophers 
of the fame nature. For true Philofopbers , who are 
perfectly iw love with truth and wifdom , never find 
them[elues fo wife , ov full of wifdom , or fo abun- 
dantly fatisfied in their own knowledg , but that they 
zo truth whenfoever , or from whofoever 
S comes. Nor are they fa narrow fpiritedto belveve 
that ever any art or fesence was fo abfolutely and 
perfethly taught in all points tbat there is nothing re- 


* mainsng 
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j | The Epiftle 
maining tothe induftry and dili gence of others , fim 
wry many proteffe that the greateft part of tb 
things which we do know > % the leaft of the tbiss 
Which we kuow not. Neither do Philosophers fait. 
themfelves tobe additled to the flavery of any mi) 
precepts , but that they give credit to their own e| 
nor do vbey fo [wear Allegiance to M iftris Aniauii: 
As openly te leave , or in tbe figot of all to defert. thir 
Jriend Truth. For as they think them credulous ad n 
gale people, who at first fight do receive and belies " 
all things | odo they take them for Stupid and fen] 
Le [f e, that wii not fee things manifest to the Jen à] 
Aor «c knowledge the light at mid -day s and doteady 
a well to declsne the records of the Scepticks,as the fed) s 
dies of the rabble , or the fables of Poets. — Lihewii]| '" 
al fudious , good and honcft mex , do never Sel " 
thes wisd fo to be orwhelm'd with the paffions of id ' 
dat nation amd envy , but that they well patiently he. | 
Whar [ball be fooken in be half of the truth, or unde | 
jiaud any thing which 14 truly demonstrated to thenn | 
wor do they think ic bale to change their opinion, Y 
truth and open demonftration fo perf Wade them , an 
not think st (hawefill to de ert their error 5; thong] 
they be never f? antient , feeiug they very Well kno) 
that all meu may evre, and many things are fouxs | 
out by chance, which any one may learn of another, ail) 
old man of achild , or an underflanding man of 
pool. l 
But my loving Collegs, I bad no defire in this Tread 
tife tomake a great volume » and to offentate my me: | 
mory, aud labours , andmy readings , in reherfing!\W 
voffing she works » "ames , and opinions of the v | 
bor 
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Dedicatory. 
thors and Writers of eAnatomy , both becaufe I do 
not profe[fe to learn and teach Anatomy (rom tbe axe 

goms of Philofophers ,Uut from Diffedtsons, ana frons 
the fabrick of Natures As likewife that 1 da not eu- 
deagour, nor think, it fit , to defraud any of the anti- 
ents of the honour dueto them, nor provoke any of 
she moderns s nor do I think it fecmly to conteff and 
frrive with thofe that bave been excellent in Axato- 
my , and were m) teachers. Moreover I would not 
willingly lay 49 « Sherfion of falfsood upon any tbat 
is defirous of the trii , nor biemi(h any man by accti- 
fing him of an erro” 5 but I follow tbe trath only, and 
have beftowed both my pains ana char gesto that pare 
pofe, that 1 might bring forth fomething which might 
be both acceptable to good men agreeable to learned 
men, and profitable to literature. Farewell moft 
excellent Dottors , and favour your Anatomist, _ 


WILLIAM HARVEY. 


CHAPTERS 


He Proeme goes before , by which it is demand (ip 

1; rated ; that tof? things which have bitherr 4y 
been Written of the motion and MÍe of the bear] (s 
and arteries, are not firm. 

C bap. 1. The Caufes for which the Author was mov 


to write. Page : ij 
Chap. 11, What manner of motion the beart bas in til) 


Diffettion of living Creatures. Decal) 
Chap. II. What manner of motion the arteries baw 
in the Diffection of living creatures. P. «4 ( 
Chap. IV. What manner of uotion tbe heart and ear | 
bave inthe Diffeilion of living creatures, p-133]] 
Chap.V.The attion, motion, and funtion of thhi) 
heart. p. ac]: 
Chap.V I. By What ways the blood is carried out of thhy 
vena cava into the arteries,r out of the right veri) 
tricle of the beart ixtathe left. 5 p. 2e | 
Chap. Vil. That the blood does pa[fe out of the vig Et 
ventricle of the heart,through the Parenchyme «| 
of the lungs into the arteria venofa; and 1 eft ven) 
tricles | p.35 
Chap. V III. Of the abundance of blood paffiniy 
through the heart out of the veins into the arte: 


| 
| 
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Chap. 1X. That there is a 
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vies, and of the Circular morion of the blood. p.44 
Circulation of the blood 
from the confirmation of the firft fuppoftien. p-48- 
Chap. X.The first fuppofitron( of the abundance of blood 
which pales throughout the veins into the artertes, 
and that there isa Circulation of the blood) is 
vindicated from objections and is further confirms’ d 


by experiments. p-56- 
Chap. X I. Tbe fecond (uppofition $1 confirm'd. 9.5 9- 
Circulation of the blood 


Chap, X I I. That there 154 
om the confirmation of the (ccond [uppofitior.p.69- 
Chap. X11 1. The third (apposition is confirma , and 
that there is a Circulation of the blood from the 
third fuppofition. p.73» 
Chap. X 1V.The conclufion of tbe demon ration con- 
cerning the Circulation of the blood. p. So. 
Chap. X V. T he Circulation of the blood 8 confirm’ d 
by likely reafons. p. 81- 


Chap.X V 1.1 be Circulation of the blood is confirms Y 
p. 86. | 


by the con(cquences of it ; 
Chap. X V 1 4. The motion and Circulation of the 
bleod is confirm'd by thofe things which appear $n 
the beart , and which are clear from Diffetisons in 
Anatomy. EE 


The Progemeg. 
By which is Demonstrated, thar thofe things whi 


dre already written concerning the motion andi 
Me of the heart and arteries are not firm. 


Age) | will be worth our while, {eeii 


| cl we are thinking of the motion. it 


Soy pulie, ufe, a@ion, and utility «« 
à fa xt the Scart and artertes, firft to un 
ag A - fold fuch things as have been pul 


nu 3i 
Jieiscdbei o ed M | 
V^ smmaon NEWS etc: 


thofe things which have been co 


are falfe both by Anatomical diffe&ion , manifol, 
experience, and diligent and accur 
may be mended, 


Almoft all Anatomitts, Phyficians, and Philofoo 
phers to this day, do affirm with Gales, that che uid) 
of Pulfation is the fame with that of Refpiration ,, 


| aod that they differ only in one thing , that one 
| flows from the Animal faculty, and the other from 


the Viral, being alike inall other things, either as 
| touching their utility , 


Book of Refpiration, 
| Becaufe that the pulfe 
| nót fufficient to fan, an 
were made about the 2 


which he has newly fet out )) 
ofthe heart and arteries is: 
d refrigerate, that the /us 
sert. Hence it appears, that 
acre {SACO M whee. 


lithed by others; to take notice «qi 


mmonly fpoker:| 
and taught, that thofe things which have bee: 
rightly fpoken may be confirmed, and thofe which 


ate obfervatiom] 


| 


1 
Ba 
| [UM 
1) an 


1 
1 


| 


{ 


4 


) 


or manner of motion.| |. 
Whence they affirm, (as Hieronym. ab Aq. p. in his 


1 


i 


| 
| 
| 
| 
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The Proemt. 
whatfoever thofe in former times did fay con- 
cerning the 5y/fole and the Diaftele, concerning the 
motion ofthe Peart and arteries, they fpoke it in 
relation to the /ungs. 

But fiace the motion and conftitution of the 
beayt is different from that of the /uags , and the 
motion of the arteries different from that of the 
breaft, itis probable that divers ufes and utilities 
fhould follow, and that the pulfe of the heart, and | 
the ufe of it, as likewife that of the arteries, fhould | 
differ much from the pulfe and ufe of the breaft and. |J] 
lungs. For if puife and refpiration doe ferve for |a 
the fame ufe, and that the arteries do receive the " 
air into their concavities in the Diajffole , as they 
commonly fay, and that intheir Syffole they fend 
out fumes through the pores ofthe flefh and skinjas | 
likewie chat in the fpace betwixt the Syftele and | 
Diaftole they do contain atr ; and that every time | 
they do either expell Air,or Spirits,or Fumes; what | 
will they then anfwer to Galen ? who wrote al 
Book, that blood was naturally contain’d in the ul 
arteries, and nothing but blood, that there is nei- | 
ther Spirits,nor Air, as from Reafons and Experi=} 
ments in the fame Book we may eafily gather. | 

And ifin the Diaftole the arteries are filPd with airy 
which they take in, and that in'a greater pulfe] 
there enters a greater quantitie of air; it will fol) 
low, that whilít there is a great pulfe if you dip 
your whole body into a bath of Water or Oyl, tha 
the pulfe fhall either be leffen'd, or much flower} 
fince it is a hard thing for the aif to paffe througlil 
the body ofthe bath which encompafies them, and ie 
Selle 


3 Tbe Procme. 
get into the arteries, if not altogether impoffibles| ,, 
Likewife fince all the arterzes , afwell thofe whic:l _, 
lye deeper, as thofe which are nextto the skin, arr |. 
diftended with the (ame fwiftneffe,how can the aii 
fo freely, fo fwiftly, paffe through the skin, fleffm] 
& habit of the whole body, into the depth, asit casq 
| through the skin alone? And how fhall the arteriesy | 
| of Embryos draw the air into their concavitiess) 
through their mothers belly, and the body of thee; 
| womb? And how fhall Whales, Dolphins, andi| 
great Fifhes, and all forts of Fifhes inthe bottom) 
| of the Sea, cake in the air, by the fwift pulfe in thee} 
Spftote and Diaflole of their arteries, through fuchi| 
|| a great maffe ofwater? But to fay that they fupj| 
up the air implanted in the water , and does} 
| return their fumes into it, is not unlike aj} 
|fi&ion. And if in the Syslole the artepieg:| 
| doe expell their fumes out of their concavities 
E through the pores of the flefh and skin why: | 
I | not the Spirits likewife , which they fay are con-. | 
| tain'd there too, fince Spirits are much thinner than 
fumes £. And ifthe arteries do receive the air both 
| in the Sy/tole and the Diaffole, and returnit, as tle 
| dangs do in respiration , why doe not they do this 
| in infli&ing of a wound whenan arterie is cut? In 
| the cutting of the wind pipe by a wound itis clear, 
|that the air does enter and return by two contrary 
jmotions. But it isclear in the fe@ion of an arterie, 
that the air is thruft out with one continuall moti- 
(on, and theair does nor enter and return. If the 
|. pulle of the arteries doe refrigerate the parts of the 
B body, and coolit, as the lungs doe the heart it felf, 
| how do they fay that the arteries do carry che 
| blood 


The Proemes 


blood very full of vitall Spirits into all the parts 
which do nourifh the heat of the parts, wake it 
when it is afleep,and recruit it being fpent?and how 
comes it to paffe, that if you tye the arteries, the ME 
parts are not onely numm’d, cold, and look = 
pale, but at laft leave off to be nourifhed? which ai 
happens, according to Galen , becaufe they are | 
alío depriv.d of that heat , which did flow | 
from above out of the bert: Since it is clear from |l 
hence , that the arteries do rather carry heat to the| 
arts, than cooling or refrigeration. Befides, how iy 
fhall the Diaftole , both draw Spirits from thea 
heart to warm the parts, and likewife draw cold| m 
from outwards ? Further, although fome atfirm I] 
that the /sgs, arteries, and beart do ferve for one| 
and the fame purpofe;, Yet they fay that the beare} 
js the ftorehonfe of the S pirits,and likewife that the) 
arteries do contain fpirits and fend them abroad 3j 
but contrarie to the opinion of C olumbus , they dol 
deny that the /ungs do make any Spirits or retain} 
them. But likewife thefe men affirm with Galea) m 
againtt Erafiftratus that blood is contain’d in the) 
arteries, and not Spirits. Thele opinions feem tq 
quarrel with one another ; and to refuce cacti) il 
the other, infomuch that all are not undelervedld ME 
fufpe&ed. It is manifett that the blood is contain’d) 
in the arteries, and that the arteries alone do cat] 
ry out the blood, both by the experiment of Galery 
as likewife by the cutting of an arteriein wounds) 
(which Galen in his book,that blood is contain'd if 
the arlertes affirms, and in very many places) chap 
by a great and forcible profufion the whol M 
maf ee 


N 
N 
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The Pocente; 


maffe of blood will be exhaufted in the fpace of ha | 
anhour. The experiment of Galen is thus , bis, 
the Arterie at both ends with a littl Cord , and cand) i 
Hg st up in length , in the middle 
27 


argue likewife in the faine manner; If you fine 
|| the fame blood in thez rtertes which isin the vezss:] 

| being bound and cat up after the (ame manner, as 
I have often trved in dead men, and in other crea] |; 
tures,by the fame reafon we may likewife conclude; | | i 

| that che arteries do contain the fame blood which: |: 
the veis: . and nothing but the fame blood. Some: | 
| whilft they endeavour to diffolye this difficulty ,. || 
|| affirming that itis Arterial blood and full of Spirit, || | 
| they do filently graunt that it is the fun@ion of the. || \ 
arteries to carry the blood from the heart Into the | ! 
Whole body, and that the arteries are full of blood, 

_ | (For the blood that has Spirit is no leffe blood. } 
| Likewife no man does deny that the blood, as it is 
blood, and flowes in the veins, is imbued with 
‘Spirits. Albeit theblood in the arteries do {well 
with greater {tore of Spirits , yet thofe Spirits are 
to be thought infeparable from the blood, as thofe 
| Which are in the veins ; and that Bloog"and Spirit 
make one body , as whey and butter in milk » OF 
eat and water in warm water, by which the artes 
ites are fill'd , and the diftribution of which body 

| romthe bear the arteries do perform,and this bo- 
B ly is nothing elfe but blood. Bur if they fay chat 
i his blood isattra&ed out ofthe beart into the are 
i. teries 


The Proemes 


| teries by the Diaftole of the arteries , then they 


fcem to preluppofe that the azterses by their own 
diftenfion, are fill’d wich that blood, and not with 
the ambient air as before;but if in the Diaftole,they 
fhall together receive the blood,the air, the heat,& 
the cold at one time, that is improbable. Further, 
when they do affirm that the Diaftole of the hears 
and arteries is at one time,and fo their 5 y/fole one 
of thefe two will be inconfiftent. For how fhal 
two bodiesfo nearly joyn'd together, whilft they 
are diftended,one of them draw from the other, or 
when they are contracted at one time, how fhall 
one receive any thing frÓ tother? Over and above, 
itmay be perchance impoffible, that any body 
fhould fo attra& into it. felf , as that it fhould Fe 
diftended , feeing to be diftended is to fuffer, une 
leffe it do it as a fpunge returning to its oWn natu- 
ral conftitution after external conftriction. it were 
a tard thing to feign that any fuch thing could be 
inthe arteries. But I believe I can eafily demon- 
ftrate , and have heretofore demonftrated.that the 
arteries are diftended, becaufethey are filed like 
Sachells or baggs , not becaufe they are blown up 
like bladders. Yet notwithftanding G 4/ezs experi- 
ment, in his book, that blood is contain’d in the ar- 
eries is otherwife, after this manner. He did cut 
the arterie being laid open in length , and into the 


wound he thruft a reed or a hollow pipe and ftop'á BUB 
the wound that the blood could not leap out. So ME 
the arteric is thus all of 9t will beat, B 
but fo foon as with a thred you bave above the arte- (im 
of the arterit with E 


long ( fays he) as 


ries and pipe contracted the tunscle 


The Proeme. 


& woofe, and Stop'd at with heed i yon fhall not fee T TE 


arterie beat any more above thenoofe, J have nei" 


ther tryed this experiment of Galens nor do I third)!’ 
it can be tryed and the body kept alive , by reafco |" 


of the preruption ofthe bloud out of the ar erzed* 


nor can the pipe clofe the wound without a ligsa) 


sure; nor do I doubt but that the blood will fireaidi i 


further through the concavity of the pipe. | Ned 


verthelels Galen by this experiment feems to proves? | 


that the pulfifick faculty flows through the rzuée deel) iil 


of the arterses from the heart, and that the arteric: jac 
whilft they are diftended by the pulfifick facules}) it 


are fill’d, becaufe they are diftended as bellows, noo! 
diftended becaufe they are fill’d like baggs. Bul 


the contrary is manifeft, both in cutting of an arte: 5 
rie, and in wounds: For the blood is poured our o ix 
the arteries with a forcible leaping, fometimes far: i al 
ther , fometimes nigher , leaping by fits, but thedil 

leaping of it is always in the Diaftole of the arteries. pti 


not in the Syffele. By which it appears clearly 


that the arterze is diftended by the impulfion off], c! 
blood. For of it felf it cannot by its diftentiom]l xt 
throw the blood out fo far, it fhould rather ar. c 
trac air into it through the wound ; according cop}! i 
thofe things which are commonly fpoken, — Nor: lh 


lee the thickneffe ofthe arterial tunicles cofen us in 
that, that the pulfifick faculty flows from the beart 
by the tnicles themfelves ; for in fome creatures 


| arteries doe differ nothing from veixs , and in the: |i) 
EI. jj imoftremote parts of a man,and the diffeminations: 
B d ofthe arteries, asin the brain, hand, &c. no body 


can diítinguifh an arterie from a vein,for they have 


both | 
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Apoth the fame tunicles. Befides in an Aneurifm., 
uj which is begot by thearrofion or incifion of an ar- 
yf tere it has the fame pulfation with an arterie, and 
Wy e aye 

;j med Rislan doth witnefs this with me in his feventh 
] book. Nor let any man beleeve , that theufe of 


4| ximent i 


| and {wifter , for the fame caufes as refpira- 
| gion is, to wit with running, anger, bathing or any 
| other thing which heats. For not only that expe= 
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et it has not the tzzicle of an arterie, Mott lear- 


ulfe and refpiration is one and the fame , becaafe 
shat the pulfes are greater, more frequent , 


is falfe ( which Galen endeavours to con- 
vince) that by immodetate repletion the pulles are 
greater, breathing leffer;but likwife in boyspulfes | 
dre frequent,and refpiration the while very feldom. | 
Likewife infear , care,and anxity of the mind , 4s 
affo too in fotne feavers the pulfes are (wift and free 
quent, and refpirdtions more feldome. Thefe and 
the like inconveniences do follow upó the opinions 
which are fet down concerning the pulfe and uie 
of the arteries. Likewife thofe things which are | 
arfamed concerning the pule and ufe of the 
heart are no leffe entangled with very many and [f 
snextricable difficulties. They do commonly affirm | 
that the beart is the ftore-houie and fountain of | 
vital Spirit , by which it gives lifeto all che parts; 
and yet they deny that the right ventricle makes | 
Spirits, but only gives nourishment to the /#ngss 
from whence fay they fifhes have no right ventricle ® ^ 
ofthe heart, and indeed in thofe which have no ms 
Jungs it is wanting s and that the right venrricle of 
che beart was meerly made for the Jg: fake. 
1. Why I befeech you? fince the conftitutior off 
2i | both] 


—— 


7 he Proeme; 


both the ventricles is alike, their fibers framed alik« 
and to of their tendons, Portals, ve flels , ears MET | 
both of them are found full of blood in diffe&ioral 
alike blackith, alike knottie ; why I fay fhoulll). 
We think that they were appointed to fuch diver: 
different ules feeing a@ion, motion , pulfe 5 is chhy 
fame in both? If the three three-pointed portals iil. 
thé entrie of the right ventricle be a hinderance oj) * 
the return of the blood into the vena cava ;and iif)’ 
thofe three femilunarie portals in the orifice of thi a 
arteriofa vena were made to hinder. the regreffe oof)” 
the blood; fince they are fo likewife in the left vez] ^ 
tricle , fhall we deny that they were likewife made: N 
to hinder the egreffe and regreffe of the bloocd * 


d pofition im|| . 
; | fay that here: m 


| they hinder the egreffe 
? 4 and inthe right hi 
the Ic 1 


the blood an Spirits alikes, |] ' 
3. And how is it probable, as Realdus Colume 
4 bus does obferve, that there needs f much blood to 
mt the nutrition of the es . fince this veflel; that. is 
m sto fay the ves; arlertofa, isbignet than both the 
| branches of the diftributives défcending into the 
ES l| crural vein > 
BE 4. AndIbefeech you fince the Jungs are fo near, 
EM and the veffel is fo steat, and they in continual 
B motion, what needs the motion of the right ven- 
B rricl-, and whatis the matter that nature for the 
Ei nourifhing of the lungs Wasforc'd to joyn another 
siiwentricle to thebeats — - as ES 
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| matter out © 


| blood , and 
4 blood into the 4ort4 , 


|| by the Vex 


E 
1 
i 


into the dort 
or how comes it 


ermiftion an 


return of ait ? 


hinder the recrefl 


D:aftole of the 


manner of 


chree-pointe 
affirm that t 
veffel out of the 


regreffe of which 
pointed doores to 
how fhall the three- pointed 

sreffe of air and not of bloo 
ving deftined the ver arteri 
fel made with the tunicle of an art 
and a private ufe,that ist 


affirm that the 7 


having the cunicle of a vei" foftan 
our?m 


Why do they 
{carce fo big, 


loofe,tobe made for moreu 
will have the air 
the lefs ventricle, and 


for they 
ghe inngs into 


way d 
blood is diftributed 
the Jungs out of the 
d doors 
he air does enter thro 
lungs into the left 
they would have thefe three- | 


be a hinderance: 
doors hind 


f the /752*, 
heart, to. make Spit 
does likewife 


Li 


at arterte Y 
a, what is itthat mak 
to paffe, 
hither fome 


affe fometimes bi 
d confufion ? 


mitre-fafhioned portats hinder not 
fumes into the /»^£* , 


e of the fp 
heart purfoing ? 4 
o they fay 
through the 
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when they fay that the 7f ventricle draws. 


and the righ 


and that fumes 
bungs, an 


nto the 


how fhall 


left ventricle , 


"Uc 


ok 
LX, 2 


its, that is to 
diftribute the ipirituous 


that fpirits and 
times chither without 
if the three po 
the return oi 
they hinder the 
And how fhallthe half-moon portals 
irits from the 4o7?4, the 
hat 
that the fpiricuous 
venal arterie into 
and that the 
do not hinder? feeing they | 
ugh the fame M 
tothe | 


o fay to nov 
Tonal arterte 


fes.to wit three or f 
ugh it, out offi 


paffe thro | 
they will have 


t bofome ot 


fay air and 


are fent back 
d the Spirits 


es the feparation, 
fumes 


nd by W 


ntricle, 


Good 


inted 


God § 
er the re- | 
d? Further they ha- "B 
fa being a large vef- D 
crie for one only | 
rif the dan £5,| 
being 


| Zhe Proeme. 

the fumes likewife to return through it out of eibi 
beart into the lungs , they will have a part of tHhibis 
Ípirituous blood to be diftributed by it, for the rea. 
frefbing of them: They will have thefe to femi \ 
fumes from the beart , and the other to fend air tolle 
the hear: by the fame pipe, when Rot withftandin gu! 
na.ure did Dot ufe to frame one veffel, and onde 
Way, for iuch contrary motions and üfes, nor is iil: 
€ver feen to be fo, | 

If they do affirm that fumes and air do poe andis 
feturn by this way , asthrough the tranfpirationig 
Ot Bro«chis of the liver , Wüy cutting upthe Arte 
"i4 venofacanwe find neither air nor fumes? And] s 
whence is it that arteria venofa alwayss| 


full of r,fince well 


et 


if; 


tne 


xperiment of Galen, and cut r 
cing yet alive, and forci- Aten 
bly I? Zo2g8 With air, and being filled bind! Been 
them ftreight, afterwards cutting up his breaft he: lu 
| Jhal! find great flore of air in the lungs | even to! |i), 
| their utmoft !tnicle, but nothing in the arterzai lli 
(| vezof2,nor in the Z ft ventricle of thebezrt. But if 
in a living dog either the heart did attract it, or the 
dungs did pulfe it through, they fhould do it much | ||. ; 
more in this experiment, Yea in the adminiftration) || 
Of Anatomie blowing up the tangs ofa dead body, 
Il who doubts bur the air would enter this Way; if 
} there were an y paflape ? But they do fo much €« 
| fleem the ule of this arteria vencfa for the conveys 
X fing of air from the lunes to the heart , I hat Hier. 
Bi .Fabz. ab 49. pend. does affert , that the linge were 
BA made for this veffel; lake, and that it i the chiefeft 
ll part ofthe ÍuRES, À : Bus 
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Ilf annular ones, | : 
‘hat fhould be alwayes open, and never lie flat, 
:&hat they might be altogether voyd of blood , left 


i} 


E I befeech you, i£ the Arteria venofa 


H P ofa vein ? 


The Proeme. 

had been 
ade for the conveying of air , why has it the con- 
ftand more in need of pipes, and 


Nature would 
indeed fuch as the Bronsia are, 


ihe wetneffe fhould hinder the paffage of the air, as 


lit is manifeft, ( when the 
udftuffing or leaft entrie of flegm 


Lungs ate difeas'd by che 
into the Bronchia) 


nidyhen we make a whiltling or a noife in our brea- 


"4 ching: 


That opinion is leffe tolerable, which ( fuppo- 


4) fing that an ayrie and bloody matter is neceffary 


wel for the making of vital 


Spirits) does affert, that the 


| blood is drawn through the hidden pores of the 


— 
NA 
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mediastin of the beart, out of the right ventricle 
into the left, and that the air is drawn through a 
great veffel, the artersa venofa, out of the Lungs ; 


»| and for that caufe,that there are more pores in the 


feptum of the Peart, fitter for the production ofthe 
blood. But by my troth there are no {uch pores, 
nor can they be demonftrated. 
* Bor the fubftance of the /ept# of the heart is thick- 
er, & more compact than any part of the body, exe 
cept the Jones and serves. But if there were holes 
how were it poflible,( fince both the ventricles are 
diftended at one time) that the one can draw any 
thing from the other, orthat the /ef can draw 


blood fromtheérigb? And why fhould not I ra- q 


ther beleeve that the right draws Spirits from the ES 


left , 


fhould draw blood from the right 2 But it 1s 


than that the «f? through the fame holes | 
wine | 


Coronal arterie divided for thai, 


purpofe? Which is very worthy to be obferv'd , iii] 


in a birth ( when all things are thinner and fofter ye 


Nature was forced to bring the blood through am] 


oval hole, out of the Mena Cava through the Jte... 7 
ria Venofa, how canit be poffible that (he fhould!| a 


paffe it fo conveniently , and with no trouble, f 
through the /eptum of the heart , being now made:| 
thicker after growth ? b 

Anareas Laurentius in his Lib. 9. Chap. 114 Iu 
Oueff. 12. being back'd with the authority of Ga- kl 
fem, and the experience of Hollerint, affirms, that; | a 
whey, and theatter, out of the cavitie of the breft,, ||: 
being fupp'd up by the arteria venofa, can be expel- 
led through the Jeft ventricle of the beart and the: i 
arteries , together with the Vrine andthe Excres | 
mons s As likewife for cbe confirmation of it he re- | 


| The Proeniee 
| tes the cafe of a certain Melancholy man, who 
| fa: &eed from a Paroxifm by the emiffion of trou- 
| ‘Med, ftinking, tart wrine, by which kind of difeafe 
«Lt laft dying, and diffecting the body, no füch füb« 
Trance as hepiff'd, did either appear in the blades 
Ver or in the reizs, any where, but a great deal in 
the left ventricle ofthe beart, and concavity of the 
breaft, whence he vaunts that he foretold the caufe 
bf fuch difeafes. But I cannot chufe but wonder, 
Tince he had gueff'd and foretold that Heterogene- 
‘ious matter could be evacuated by the fame paflage, 
‘i hat he either could not or would not fee or affirm, 
"khat through the fame wayes the blood could be 
Aconveniently , according to Nature; brought out 
"Jof the /gs into the left ventricle. 
"| Therefore from thefe, and many fuch things as 
"Athefe, it is clear, that thofe things which are before 
"Mpoken by former Authors, concerning the motion 
‘Hand ule of the heart and the arteries, do either feern 
inconvenient or obfcure, or admit of no compofii- 
“| bility , ifone do diligently confider them ; there- 
| fore it will be profitable to fearch more deeply into 
"|| che bufineffe, and to contemplate the motions of 
^| the arteries and heart, not only in man, but alfo in 
|| all other creatures that havea beart ; as likewife 
"| by the frequent diffection of living things , and by 
"| Buch ocular teftimony to difcern and fearch the 
^1 truths 
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CONCERNING | 
IThe motion of che Heart, 
| and Blood, in Living Creatures. 
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| CH p. ro 
The Caufes which mov'd the Axthor to 
| Write. 


» Hen firft I applyed my 
‘7, mind,to obfervation,from 
N43/2) the many diffections of 
JAN AS Living Creatures as they 
yz. came to hand, that by 
| *? thatmeanesI might find J 
but Dii ue of the motion of the Hears i 
ind things conducible in Creatures; ! li 
'traightwayes found ita thing hard to ‘be 
littained, and full of difficultie,fo with Fra- | 
lafforius 1 did almoft beleeve, that the mo- | E 
lion of the Heart was known to God a- . Il 
lone: For neither could 1 rightly diftin- 
f out 
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puifh, which way the Dia/fole and Sy5#o/) 4i 
canie to be, nor when nor wien e dilate 
xiftencecl) 


re 


'eafon of the quickneffe ofth 


| ifoifi creatures appearet 
ofan eye, like the paffin 
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At He ufing daily more fearch and id | 
often n poris into many and fq" 
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t th. jn rhe head, unwinded arl 
Ireed my fee ‘from this Labyrinth , ampi 
tlio rough it I bad gain'd both rhe motion arn[? 
of the bearr, together with that of tl 
recs. MA did for much defire: Sinai 
‘hich time I ha ave not been afraid,borh pi 
| friends; and publickly in mdi 
tures to deliver my of 
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Anatemecall Exercsfes 
motion of the beart ; that from hence tlh) ( 
way being thus pervious, others trufting tt) 
more pregnant wits, may take occalion tt), 
doe better, and fearch further. | 
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CH A P. II. 


What manner of motion tbe Heart bas in ty. 
di[[ctl ion of living Creatures. 


Irft then inthe bearts of all creatures |; 
being diffe&ed whilft they are yet aliveg),, , 
opening the /rezf/; and cutting up the cay)... 

fale, which immediately environeth ch 
beart, you may obferve that the beam]... 
moves fometimes , fometimes refts : amily, 
that there is a time when it moves, anil), . 
when it moves not. | 
This is more evidentin the hearts of co}ll) 
der creatures, as the Toads, Serpents, Frogya) 
Hon[e- $nails, Shrimps, Crevifes, and ail 
1 


UP =r 


i 


manner ot little Fi/Zes.— For it fhews it fill. 
more manifeftly in the hearts of hotter bool." 
dies, as of Deggs, Swine, if you oblerve atu. 


UU imme: cca ? > = m 
ae - 3 - - T A = 
u$ acp 
xa DH SSS Se oum 


Y 


tentively till the Peart beginto dye , and) 
move faintly,and life is as it were departinyd) | 
from it. Yhen you may clearly and plaimj *! 
ly fee that the motions of it are more flowy} 
and feldome, and the reftings of it ofa lom] 
ger continuance: and you may obferve ani] 
diftinguith more eafily , what manner a) 
AS motio: D l 


a 


i Of the motion of the Heart, Gc. 
; motion itis, and which wayes it is made; 
- Tin the refting of it, as likewite in death, the 
|Peart is yeelding, flagging weak , and lyes 
..]3s it were drooping. 
Atthe motion, and whilft itis moving, 
| three things are chiefly to beobterved., 
| I. That the beart is erected, and that it 
NIN raifes it felf upwards into a point, infomuch 
|that it beats the breaft at that time, fo as 
| the pulfation is felt outwardly. 
Sg. That there isa contrattsox of it every 
lay, efpecially ofthe fides of it, fo that it 
Kita ppears leffer, longer, and contracted. The 
!Meart of an Ee/, taken out,and laid upon a 
"Mrencher,or upon ones hand, doth evidence 
his: It appears likewife in the hearts of 
.i"nMittle Fifhes, and ofthofe colder Animals 
Iwhofe hearts are (harp at top, and long. 
i) 3. That the Peart being grafp'd in ones 
"hand whilft itis in motion; feels harder. 
IT his hardneffe arifes from tention, like as 
"Mif one take hold of the tendons of ones arm 
ile the Eléow whilft they are moving the 
eifingers, fhall feel them bent and more re- 
iG fting. 


i], 4. Tismoreover to be obferved in F;/7, 
jlitand colder Animals which have. blood , «s 
tomm 


UM Serpents, Frogss, at that time when the 
iiflheart moves it becomes whitifh, when it 
illleaveth motion it appears full of fanguine 
tlFolour. From hence itfeemed to me, that 
vithe motion of the bears was a kind of tenti~ 
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en in eve ery part of it , according to thu; 
drawins and confiritiios of the Fibers CVEr" vr 


Way 5 becaufe it appear’d chat inall its me 
tions, it Was erected, received-vigour, eer 
lefer , and harder, and that the motion c 


it W nedilee that of the mufcles, where th 


1 


contrattion.ig nale e according i the drawv4 


ing of the nervous parts, ana fiber s, for th 


mefcles whilft they are in moti on; à and tit 


action, are envigorated, and ftretch mes C 
foft become | ha rd, they areuplifted , 
thickned, fo kewife the 4 hearts 

From whic n obfervations with gowtea 


fon we may — that the beart at thasll, 


time whilft ; it i in motion, fuffers conftrii 


Sige andi is t ticked inits outfide ,:an 
ventricles , thruftin 

palates within it 

ne e fourth obfervation is evi 


3 


white, having s thruft out the blood contai 


ace within it, and prefently after init. re 


LX ALLOW j a "nd reft , a purple and crim 


^s jon colour returns to the heart. But of thi: 
no man needs to make any further feruple 


ince upon 'the infi ding of a W« ound int. 


rome, 
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has, the Seart is ftiftned , and gatherd toic 
gether ) Butthat the outfide and fubftancee jun 
of it are rather thickned and dilated, anl: 
that whilft che Fébers are ftretched from 
thetop ofthe cormer to the bottom : | 
fides of the Pearr do not enclineto an or 
bicnlar figure,but rather contrary, as e.4 
very Fiber circular lies placd, does in ited iu 
contraction encline to ftreishtne(s , and ad // 
ali the Febers of the mufcles whilft they area) 
contracted and fhortned of their length, {coli}; 
towards the fides they areextended , anddll | 
are thickned after the fame fafhion as the 
bodies of the AZa/clese " 
To this add,that not only in the motiom| \, 
ofthe heart, by ere&ionand incraffatioral i». 
ofthe fides of it, it fofalls out , that theell hy 
ventricles are ftreishtned 3 but moreovetrnm. 
all the fides inwardly are girt together as itt] 
were with a »oofe , for expelling the bloodi] s... 
with greater force,by reafon that thofe Fis, 
bers or little rexdons , amongft which theres 
are none but ftreight ones, (“for thofe im|li. 
the outfide are circular ) called by Aristo--|) . 
tle Nerves sare various in the ventricles oi IM 
the 4earts of greater creatures, whilft cheyy})),., 


are contracted together with a moft admi--|| i 
rable frame. 


Neither is it true which is commonly be--|l;.. 
liev'd, that the bearz by any motion or di--|l j 
ftention ofits own doth draw blood into - 

the ventricles, but that whilft itis mo--|l.. 
| | vedili 


Of the motion of the H cart, ec. 


iuked and bended,the blood is thruft forth ; 
; d nd when it is relax'd and falls , che blood 
ills received in manner as follows. 


ll 
4 
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CHAP. III. 


viPbat manner of motion tbe Artevics have 9n 
ls) — difetlion of living creatures. 
sy Heir occurs in the motion of the. beare 
| À thefe things further to be obferv’d, 
iebwhich have relation to the moving and 
ipulíation of the arteries. 
in) + That whilft there is a tention,contra- 
dm&tion of the heart, and a percuffion ofthe 
Jl breaff , and an apparent Sy5tole, the ar- 
«d teries are dilated , do beat, and are in their 
4d Diaftole. In like manner when the right 
4l ventricle thrufts out the blood contained 
fd in it,the arterious veiw beates and is dilated, 
i) together with the reft of che arteries of the 
T body. 
| 2. When the left ventricle ceafeth to 
af) move, beat, and co be contracted, the 
ia) beating of the arteries ceafes: nay when 
«|| the tention is buefaint , the pulfation of the 
| arteries is hardly to be perceived, and fo 
ul likewife in the arterial veiw, when the 
ji) right ceales. 
4| 3+ Likewife cutting or piercing any 47- 
|| terie in the very tention of che left ae 
| the 


Q 


ul 
[| 
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the blood is forcibly thruft out of tlli 
wound » fo cutting the arterial vein at tl] 
fame time, and in the rentiox and contr: [ 
ction of the 7 right ventricle, you fhall {del 
the blood to barft out forcibly front 
thence. 

So likewife in Fifoes, cutting the dio m 
pope, which leads from the hea Es to the gid 


at which time you fhallfeethe bear: ifi p 


and Contracted , from thence you i“ ^ 
likewife fee the blood f forcibly thruft ou 

Laftly, as in the cutting ofany Aen | I^ 
the blood leaps out fometimes fartherr]l' 
lometimes nearer, you fhall find the out 
leaping to be juft with the Ar terial Dioffon 
le; at which time the bear: ftrikes the £7 z fil 
and at that time then. when itappea rs thay 
the heart is inits ention, a and contr Mun on A 
is in its Sy/fo! e, and that the blood ist 
out with che fa me motion. 

From hence, ‘this againft the Common} 
rule appears to be clear, that zh: "Arterial 
Diaftole is at the fame time with the 55/7o/;;]]" 
of thebearr, and that the arteries are fill *d 
and diftended , by realon of the immiffion 
and intrufion of blood made by she, con- 
firiction of the ventricles o£ the bear: ts ag 
likewife that the arteries are: fhretchat be- 
cau fe they are fill'd like Baggs or Sachels , 

dare not fill'd becaufe they are blown 
Ü us ke Bellows: and for the fame caufe do 


jl 
all the arteríes of the body beat, by reafon 
of 


Of the motion of the Heart, ee. 
Cthe tention of the left ventricle ofthe 
leart, asthe artcriall vein from the tention 
i pfehe r2ght. | 
hf Laftly, That the pulfation of the arte- 
Mes arifes from the impulfion of blood 
from the “eft ventricle; juft fo, as when one 
plows into a glove; he fhall fee all the fin- 
ers {well up together, and affimulate this 
pulfation. Asalfo according to the tention 
bf the Zearr, the pulfations are greater, 
fore vehement, more frequent, fwifter , 
_Keeping the number, quantity, and order, 
Jof che beating of the heart. 
| Nor is itto be expected, that becaufe of 
‘ithe motion of the blood there fhould be a 
"ertain diftance of time betwixt the conftrt- 
"Adtion of the heart, and the dilatation ofthe 
arteries Cefpecially of thofe that are furtheft 
‘| diftant ) thatthey be not atthe fame in- 
| ftant, becaute that ina bafon ( as likewife 
lina Drum, and long peeces of Timber ) 
71 the ftroke and the motion are alike foon at 
I’) both extremes: fince thecafe here is juft 
| as inthe blowing up ofa glove, or a Blad- 
3 dere Hence riff. 5. Anim. C. 9. de re[b. 
] Cap. 15. The blood ( fayshe ) of all swing 
|| ereatures, beat s within their veins , ( mea- 
| ning the arteries, ) and with a continual 


{ 5 E / e -J 
"MD wuottom moves every Where: fo do all the 
; " y : 1 » 
I veins beat togetber, and by turns , becaufe 
7 I hi icd Jz a n" j D 4 [. 
they pave their dependance upon the heart. 
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1) Bat uw aces always Move , wherejore they 


like- 
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likewife move, and in order to its Potico 
when it doth move, 


Philofophers. 
and havein ha 


§ser every day ,,|! 
miffion of blood 
pul/ation ; which) p 


ng up of his body;| t: 


bis man the puife: i 
Was very weak ,, rx 


portion and ine. |} 


into the fwelling,. |]: 


Wherefore, whether it be by compreffi- 
on, ftuffing, or interception, that the mo- 
tion of the blood through the arterics be 
hindered, in that cafe the furthermoft ara 
series doe beat leffe, feeing the pulfe of the 
arteries is nothing but the impulfion of 
the blood into the arteries, 


CHAP. 


Of the motion of the Heart, ee. 


, CH A P. IV: 


wobat manner of ssotien the Heart, and the 
| igh eara of it, have in living Creatures. 


tá 
4 IM) Efides thefe, there are to be obferved 
. «; V füch things as belong to the ears, which 
ip aspar Baubinus P. €. Anat, a2. a1. and 
Rohan Riolanus, men very learned, and skil- 
ll Anatomists have obferved, and adviles 
|.|s,that (if in the live diffe&ion of any «wi- 
 gpeads you have good regard to the motion 
|, bf the heart, you shall fee four motions, di- 
'tin& both in time and place: with leave of 
;aftuch eminent men be it {poken, there are 
four motions diftin& in place, but not in 
yxime; for both theears move together, 
"nd both the vextricles move together, fo 
'.khat there are four motions diftin in 
^ place, only at two times, and it is thus, 
Ubl There are as it were at one time two mo^ 
witions, one ofthe ears, and another of the 
"" wensricles themfelves, for they are not 


‘}juf at oneinftant, but the motion of the 


|cars goes before, and the motion of the 
"i heart follows; and the motion feemes to 
"f bepin at the ears, and to paffe forward to 
li ^ ehe ventricles ; when all chings are alrea- 
| dy ina languifhing condition, (the heart 
| dying away, as itis both in Pies, and o* 
| ther colder asimals which have blood there 
inter- 
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intercedes fome fhort refting time betwii 
theíe two motions, and the bear: b eing i 
it were weakned, feems to anfwer t/j. 
niotion,fometimes (wifter, fometimes flow... 
er; laft of all drawing to: wards death ,.. | 
ceafes to anfwer by its motion, and onl. 


by nodding its ] head (eems as i t were tc 
confent, and moves fo infen bh 


U 
J3 


feems only to give a figne of: motio in to clhll. 
ears: Sothe £eart firlt leaves beati ng i 
fore the ears, fo VA ie ears are edad ih i 
out-liveit : the left cle | 

ing firft gf all, chen x 

ventricle 3 laf £ 2A 

all the reft eivin: of 


tleand ict heart 2d s dying you ma! 
Íce after two « pect iaticge of the ear J} 
the bearz will, NDA wererowled, anid, 
(wer, and very ia hardly endeavor 
and. frar 


) 
N 


our finger 
every pul- 
Sausage dà in t be veutrici 5. 
e fame i 

bul fati: ons of vin v $o0M) 
the Arteries a din ften ntion being made 
by imp alfigá of blood : andat this time, 
the ears only beatin ng, if you cutaway th 
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Of the motiou of the FE eart, C. 
bt of the beart with a pair of Seifors,you 
‘ill fee the blood flow from thence at eve- 
|pulfation of the ear, fo that from thence 
‘Wa pears which way the blood comes into 
lile ventricles , not by attraction or diften- 
Ibn of the heart , but fent in by the-impul- 
ibn of the ears. 3 
lic is to be oblerved; that all thofe which 
Weall pulfations , both in theears , and in 
Ihe heart , are contractions, and that the 
! lors are evidently firft contracted , and af. 
Jbrwards. the beart it fel& For the ears 
l'bilft they moveand beat, become whi- 
With , efpecially when there is little blood 
ifla them, for they arefill’d as the cedars and 
‘illy-eafuries of blood , by the compreftive 
IMnotion ofthe veiws , and the tending ofthe 
blood to itsproper. Centre. Nay further, it 
tts mofevident,in the exds and extremities 
ditf chem, that the whitenefs arifes meerly 
silfrom the contraction of them. 
In Fi/bes, and Froggs, and the like, ha- 
| titling but one vez ricle of the beart ( tor in 
itikien of one ear they have a little bladder 
wtiplacd at the bottom of their beart full of 
Wblood ) you fhall moft evidently fee’ the 
il) bladder firft contracted, and the contra 
itfiction of the beart to eníue. í 
Notwithftanding I thiought fit to infert 
Wthofe things which were of à contrary 
atlicourfe, the brart of an E«Z, asalfo of fome 
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beats without ears, nay though you cut: |i 
in pieces, you fhall fee the pieces when chigit! 
are afunder contract and dilate them{elyeqii\ 
fo that in fuch, after the motion of the eani: 
the heart does leap and beat : But this peu 
chance is only proper to füch creatures wedtu 
are more tenacious of life » Whole radrer) 
smeiffure is more glutinous fatter, tougherrjil 
and not fo eafie to be diffolv’d. This aliii: 
does appear in the fleth of Eels,which afteatits 
the skinning , exenteration , and cutting iiim: 
pieces, retains motion. | 

This is certain that upon à time trying 
an experiment wpoz4 dove, after that ebnghit: 
heart had quite left motion , and that thui 
ear5 had a whilegiven over, I wetted m: 
finger with fpittle, and being warmed kept)! 
ita while upon the heart, by this fomenta tl 
tion, as if it had received ftrength and lifígku:i 
afreíh, the Peart , and its ears began: tci! 
move, to contract, and open, and dicdli; 
feem as it were recall'd back again from 
death, , 

But befides all thefe I have often obferv'ed] iy. 
that after the heart it felf, and even iter 
right ear, had at the very point of death leftt QT 
off beating,there manifeftly remained in theelkh | 
very blood which is in the right ear, ami 
obfcure motion, and a kind of inundation ,, |l: 
and beating,that is to fay,fo long as it feemdi|l.. 
to be poffeffd with any blood or {pirit. Hip; 

À thing of the like nature, in the firft m 

gene--J 


Ex 


Of the motion of the Heart, hei 
o y SÉ of a living creature moft evie 


gently appears in a hens egg within feven 


q@ays after her fitting, firft of all there is 


th qn it a drop of blood , "Which moves,as .4- 
tina Stor le likewife obferv'd ; which receiving 


umncreafe , andthe Chicken being formd in 


“part , the cars of the heart are fafhionéd, 


which beating there is always life; then 


sMterwards within a few days the bo- 
tdi y beginning to receive its lineaments, then 
viwfikewife is the body ofthe heart framed , 


putfor fome days it appears whitifh and 
quvithout blood , nor doth it beatand move 
wis the reft of the body ; as alo I have feen 
,jjn a child after three moneths , the Pear? to 


w npe alfo form’d, but whitifh, aad without 
ielood ; - inthe ears of VIDE notwithftan- 
vote gS there was creat {tore of blood, and of 


ijn crimfon colour: fo likewife in the egg 
cohen the Chick was new form’d, and en- 


"Mbreafedsthe be art began likewfe to encreaíe, 
«dnd to have ventricles in which it began to 


if 


receive blood and país it through. 


Al So that ifa man will more narrowly pry 


into the truth he will not fay,that the bearr 


Mills the firft thing that lives, and laft chac 


,uldies, but rather the ears ( and in Snakes, 
“aE ithe es, and fuch likecreatüres , the part 


^ ebich is inftead thereof ) and thatit both 


 AMives before the Peart and dies after it. 


4 Nays jt doubtful coo,whether or no before 


‘Ahem alfo the fpirit and blood have anob- 


B {eure 
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{cure beating , which to me it feem'd ulii 
retain after death , or whether we may fasjli: 
thar with this beating the life begins , feeclh 
ing the Sperm , and prolifique Spirit, cof’) 
all living creatures , goes from them witt}}, 
a kind ofleaping, as i£it felf were a fivimilhur: 
creature, So Naturein death making as if: 
were a recapitulation, returns upon hf: 
{elf with a retrograde motionfrom the emis 
of her race to the beginning of it , frormfy) 
whence fhe firftiffues thither  íhereturmglii 
feeing the generation of living creatures; 
from not being a living creature, isto 6e Ihi 
living creature , as from a. nonentitie to Dil... 
anentitie, fo by thefame fteps , corruptis. 
on paffes from an entitie, to a non entitice|li: 
whence it is, that that which in living creat) | 
cures is laft made, fails firft, and that whiccl, 
is firft made , fails laft. m 

Ihave likewife obferv'd , that there ilh. 
really a heart in all animals, and not onl!l 
(as Ariftorle fays ) in the greater fort, ami 
fuch as have blood, butlikewife in leffe:dlu. 
and fuch ashave none, as thofe thas ard; 
crufted without, orhave fhels,as houfe:].. 
Swatls, Crabfifh, Crevifes, Shrimps, and tity: 
many others, nay in W4a/ps, Horn-ts, ani: 
in Gaats , byan optick glafs made for th e 
difcovery of the leaft things, in the upped... 
end ofthat place which is called their tail, 
I faw the heart beat,& fhewed it to other:dl » 

But 'in thofe creatures which have nidi. 

, ENS S blood 


jn the motion of the Heart, efc, 


Uliood, the heart beats very flowly. & with 
‘feliberate {troaks, as it does in other crea- 
‘4, aires which are dyitig,and is contracted leie 
At ^ rely, as in Sva/1: is eafie to difcern; whofe 
lbeart you fhali find in the right fide at thé 
otto of that Ovifice , which it feems to 

i pen and fhut for taking ofair, and from 
ilihence it cafts out foam diffe&ing i it at the 
iib near the place which is anfwerable to 
8 v liver. 

But it ts to be obferved likewife ; that ia 
“Minter, and colder feafons, fome creatures 
“fick have rio blood, fuch asis the Suaif, 

iMiltave noching which beats , but doe rather 
iter to be like plants; as likewife the reft, 
"d sübhich for that caufe are called Pitan 
pa’ ss Itislikewifeto be obferved , that 
it all creatures which have hearts there are 
wrs likewife, or fome thing anfwerable to 
(einem , and whereíoever the heart has two 


lentricles, there are two ears, but not con-. 


jidrarily. But if you obferve the: afhioning of 
«Aii chick in the egg, firft of all there isin 1t as 
ii faid only a bladder or drop of blood, which 
iifeats, and encreafing afterwards the beart 
lh perfe&ed ; foin fome creatures ( as not 
wi@paching a further perfection ) there is a 
yidertaic little bladder only like a point, red 

wc white , as the beginning of lite, asin 
wimees, Vafps, Snails, Sbrimos ,« revifes. 
ud. There is found here with us a fort of ve- 
! à Add ith; called in Englifh, a Shrimp, 
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and in Low Dutch Ees Garneel, ufually te: 


[ 


ken in the Sea, and in the River of 7 bamez4),,\ 
all the bodie of which is tranfparent: Y Ini]. 
little Fifh I have often fhewn 1n water tt... 
fome of my fpeciall friends,fo that we coullii . 
clearly difcern the motion ofthe heart iil)... 
that creature, the outward parts nothimfi.. 
at all obítru&ting our fight, as if it had best. 


through a window. In a Hens egg 


fhewed the firft beginning of the Chichi). 


like. a little cloud, by putting anegg o 


which the fhell was taken, into water warm), 
and clear, in the midft of which cloud thes 


was a point of blood which did beat, fo litt 


tle,that when it was contra&ed it difappeai)),. 


ted , and vanifh'd out of our fight, and iij 


bei 


MN 
; y 
B. 
Al 


d 


its dilatation, fhew'd it felf again, red, andj. 


tmall, as the point ofa needle ; infomuc’ff : 


zs betwixt being feen,& not being feen,as iif] 


were betwixt being,and not being,it/did req" 


prefene a beating, and the beginningjoft lite: 
| CHAP. V. 


We 


Tie etiim and office of the motion of shigh 


Heart. 


Confidently beleeve then, that out off 
. thefe and the like obfervations, tt will begf ^" 


found that the motion of the heart is afteg" 


thistimanner. 


Firft of all the ear contra&sit felf , anad, 


in that contraction throws the blood witli! 


which it abounds, as the head {pring of chu 
| veins \( 


| Of the motion of the Heart, c. 


)"beins, and the cellar and ciftern of bloud, 
"Into the veztric/e of the beart, which being 
Moll ftraightway the bears raifes it felf (tret- 
"Thes all the zerves,contra&ts the ventricles, 
| LN makes a pulfation: by which pulfation 
"ir continually thrufts that blood, (which by 
ifthe ears is fent in)forthinto the arteries,the 
AVA cht ventricle into the /# gs, through that 
0 effe] which is called the vena arterss/a, but 
| T indeed both in its place and function,and 
"b Pvery thing elle, an arterie; the deft ventri. 
| n into the aorra,and fo by the arteries into 
‘The whole body. 
0 Thofe two motions, the one of the ears, 
ithe other of the vestricles,are fo done in a 
i gontinued motion, as it were keeping a cer- 
(train harmony,and number , that they are 
lil':both done at the fame time, and one onely 
&i'Yenotion appears, efpecially in hotter crea- 
Ji ures, whilft they move with a fudden mcz 
Jon. Nor is this otherwife done, than 
when in Exgsnes, one wheel moving ano- 
,dkher, they feem all to move together ; and 
^] «in the lock of a piece, by the drawing of the 
Ifpring, the flint falls, ftrikes the fteel, Dres 
i the powder, enters the touch-hole,difchar- 
‘g"iges, the balls flie out, pierces the mark, and 
sl {1 chefe motions by reafon of the Iwiftneffe 
lof them, appear in the twinkling of an eye : 
"So likewife in the deglutition, the meat or 
jf drink is thrown into the jaws, the Jarisx is 
1/4 fhut clofe, by its own »su/cles, and the Eps- 
| a Danes giet- 
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£lottis, the topofthe weafony is lifredum|.. 


1 


and opened by its mujfcles , juft as a fac: b. 
is raifed to be filled,and opened that it may. 
receive ; it thrufts down the meat or drin] 
being receiv'd , by the thwarting mufcless | 
and withthe long mufcles fucks it down syech, 
notwithftanding that allthefe motions arr) 
made by feverall and contradiftin& organs), 
whilft they are don in harmony and order] 
feem but to make one motion and a&ioni] 
which they call fwallowing. 4 
So it comes to paffe clearly, in che motii4 “" 
on and action of the heart, which is a kincd] " 
of twallowing,and transfufion of blood oum 


to the draught of the 
rying onthe work. As we may fee wher [ri 
a Fiorfe drinks, and fwallows the water, att 
every gulp the water is füp'd down into the: Mi 
belly, which iyeelds a certain noife andi|li: 
pulie to him that heeds him, and touches; id 
him; even fo it comes to paffe, that whilftt [ftu 
fomé portion of the blood is drawnout off 
the veis; into the arteries» there is a bea-: pili 
TE ting | 


Of the motion of the Heart, Cc. 

;4 Ing which is heard within the breaft. 

(1 The motion cf the Zear? then is after this 
' .-fanner, and the transfufion and propulfi- 
dh by mediation of the arteries is one of 
"^ fe actions of the bearer, fo that che pulfati- 
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“hich is, che contextureina man of] the 
: "are and dangs; For when they did fee 
"he vena artertofa, and the arteria venofa, 
'"f»mming likewife into the /engs, andjthere 
i^ py difappear , it could not fink with them 
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either how the right ventricle fhould diftrrili! 
bute the blood into the body, or how ibi 
left ventricle Íhould draw it out of the odii: 
*saCava. ThisGaless words do teftify ifii 
his book De plac. Hip. & Plat.6.W here thin! 
inveighs apainft Ero/ifratus, concernimilii: 
the beginning and ufe of the veins, and chi: 
concoction ofthe blood. You wii! An [meet 
(fayes he ) that it is fo ordained, that Bliss 
blood be prepared in the Liver, and fo carrier 
ed to the Heart, there toreceive its propectaiiii 
form and abfolute perfetlion : Wwhieh truly 
feems not Without reafon; for no perfect amd 
| great Work ss done fuddenly, at one attem ponis 
and gains all its refining from one inf rumen: 
Which if it be fo, fheW us another veffect) 3 


which draws out the blood, being abfoluteillus 


perfelled from the heart , aud difpofes of 4% jid 
as the arteries doe of the [pirits through thin 


whole bodie. n 
See here an opinion which carries reafo»lli i 
with it left and reje&ed. by Gales, becautiliis 
( befides not perceiving the paffage, ) hus 
could not find a veffel which from the bear Hes 
fhould diftribute the blood into the wholilli; 
body. it 
But if at that time in the defence of thaill i: 
opinion (which is now ours, & in all things. 
elfe agreeable to reafon by Galeus owiil |. 
conteflion ) one fhould with his finge i; 
have pointed out the great Arterie difpemqii. 
fing the blood from the Heart into thi] i. 
ic we | whol 


| of the motion of the Heart, cic. 2$ 
iidiiphole body, what would that Divine man, - 
winoft ingenious, and moft learned, have an- 
lerede I wonder whether he would have 
iiid chat the arteries diftribute Spirits and 
llttibot blood certainly he fhonld not by this ? 
unWufficiently have confuted a Eroefisiratus 
ail ho did imagine the Spirits to be contained 
on the arteries “only , but fhovld in the 
4linean time contradict himfelf , and bafely 
;wBleny that , which in one of his own books 
(he ftiffly maintains to be true, proves it by 
4 many and ftrong arguments, and by expe- 
i5 aliments demonftrats it,that blood 1s natu- 
wlcally contain'd in the arteries, andnot 3pi- 
m yr st S. 
;4| Butif chat Divine man, as he does often 
jj fim the lame place,do grant that all the arte- 
., 'iries of the body do arile from the great ar- 
i wterie,and it from the beart,and profeffing 
* Hlikewife chat thofe three pointed doors plac’d 
gin the Orifice of the Aorta do hinder che 
ug return of the blood into the Pearr,and. that 
"d nature had nevet ordain'd them for the 
!!/ ] beft of our intralls , unlesithad been for 
"dj fome fpeciall Office, I fay,if the father of 
| the Phyficians fhould grant all thefe things, 
sug and in the fame very words as he does in 
‘jad hisforementioned book, 1 do not fee how 
"4 he could deny that the great arterie was 
"i| fuch a veffel as did carry the blood, after 
"4| it had received its abfolute perfection, out 
"d| ofthe &eart into the whole body: Or per- 
! ehance 
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chance he wo 0 be doubitj; 


full; (as all che reft fince his time to this vec hh 
ty day ) becaufe not feeing the contexturr(, (« 


of the beart with the //»gs he was ignorami. 
of the ways by which the Blood could bu 


earryed into the. arteries, which douby 
does not a little perplex the Avatomift!, 


when always in diffe&ions they find the aeos 


rerta venofa and theleft ventricle full oiii 


fercd to affirm that the blood fimwetssll.. 


through the encloferofthe heart from thes, . 
right ventricle to the deft; but this way Il b 
have fufficiently refuted already, therefore: |... 


there muft another way be prepared andi]. 


laid open , which being found , there can, |. | 


limagine,be no difficulty, which can hine. 
der any body from granting and confefti ng 
tholethings which { propounded before of 
the pulfation of the heart, and difpenfation 
of the blood by the arteries into the whole 
body. 


CHA P. VI. 
By which ways the bleod is carried out of the 
Vera Cava, into the arteries, or out of the 
right ventricle of the beart intothe left. 


S it is ptobable , that the connexion 
of the bearer with the lungs has given 
this occafion of miftake, they are to be 
blamed in this , who whilft they defire to 
give their verdi& , to demonftrate , and 

: under= 


thick knottie black blood , fo that they are L. 


L9) 
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| ofthe motion of the. Heart, Gc 
"Ihderftand all parts of living creatures 
“Ot ok but into man only , and into him be- 
p: js dead too,and fo do no more to the pur- 
J"ubfe. than tbofe, who feeing the manner 
“i Government in one Common-wealth , 
!ame Politicks, or they who knowing che 
""htureof one piece of Land, beleeve chat 
‘they underftand agriculture , or'as if from 
line Particular propofition, they fhould 
ye about to frame Univerfal arguments. 
it) Neverthelefs werethey butas well pra- 
tid in the diffection oi creatures, as 
#/ hey are in the Anatomie of mens carcafes ; 
t'ithis bufinefs, which keeps them all in doubt 
tend perplexitie , would in my opinion 
tiem clear withouc all difficultie, — 
0! Firit of ali in Fifhes having but one vez- 
ilitvacle of the heart ( as having no Zesg*) the 
iting 1s clear enough. For itis certain,that 
i!'E may be confirmd before our eys, that the 
lit adder ofblood, which they have at the 
lottom of the &earr , anfwerable to the 
la ofthe beart, fends the blood into the 
heart, and that the hart does afterward , 
( |hrough a pipe or artere,or fometbing aníe 
'! Wyering to an arrery,openly cransfufe it both 
by our own view,and alio by cutting the 4r- 
ill terze, the biood leaping out upon every 
ju dpulfation of the bear. 
ji] You may likewife fee the fame afterward 
«tU Ipafily in all;other creatures, in which there 


i! lis but one ventricle only, or fomething an- 
| omm T d {wee 
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aréeria venalis, and the aorta, or arteria: Pil 
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fwerable to it, asinthe 7. ead, Frogg, Sem. 
penis, houfe-Szails, which although thee" 
are faid in fome manner to have lungs, beet 
caufe they havea voice( of the frame « 
whofe ves I have many obfervations b 
me,which are not proper for this place: P^ 
yet from our own eye fight it is clear, aiff’ 
ter the fame manner in them that the bloox] 
by the pulfation of the Pert is brought owl)». 
of the veins into the arteries, the way cJ 
it open, patent, manifeft , 10 occafion " 
doubt of difficulty at all.For the cafe is Jut! 
fo withthem , asit might be with a man: | 
the enclofure of whofe heart were piercecdi* 
through, or taken away, and fo both thi! 
ventricles become one, I beleeve no marl! 
then would doubt which way the bloocdi! 
fhould go out of the veins,into the arteries TT ip 
And feeing there are more creatures 
which have no /wsgs, than there are whickiy' 
have, and more which have but one vez] 
tricle , thanthere are which have two Nc 
may very well aver for the moft part, andi]: 
almoft inall, that theblood is transfus'dllf 
out ofthe vcinr, into the arterie f, through A 
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the bofom of the /earr by an open paffage, P": 
But I conceiv'd with my {elf that ic isl 
plainly feen too in thofe Embryons whic hip 
have bearts. É 
In a birth there are four veffeils off if 


the heart the vena cava, the veng arter:ofa, 


Ns 
JAM 
whi] 


Of the motion of the Heart, ce. 
lagna, and are otherwife united then in 


: 


ape come to age, which all Anatomifts 


,, pow well enough. 


im The firft couch and union of the vena 
" p" with the arteria venofa, which comes 
b paffe before the vesa cava opens it felt 


| m 


, fato the right ventricle:of the bart,or fends 


/ Jatthe Coronal veía little above its out- 


going from the liver, difplays unto us its 
jrifice fide-wayes , that is tofay, a hole, 


- bide and large, of anoval figure, made 


,shrough paffagable, from the wena cava: 
^ hto that Arterie : Infomuch asthrough 
"hat hole the blood may freely and abun. 


LW 


d dantly paffe out cf the vesa cava , into the 


"eorreria venof2, and the left ear of the bearer, 


(Ug zs . 
(and fo to the left vestricle. There is more- 


ver againít that place which lookes to- 


“wards the arteria venofa a membrane thin 


x 


"Ind hard, like a cover, which afterwards in 


(Shofe which grow to riper years, covering 


MN This hole,and growing together every way, 
","Moes quite {top it, and takes away almoft 
‘well figne of it. This * membrane, \ fay, is fo 
iS rdained,that hanging loofely withits own 
"breichr, it makes way into the /engs, and 
"bear, and is turned up, giving pa ffage to 
ithe blood which flows fromthe vena cava, 
"bur hinders it from flowing back into the 


jrava again. So that from hence we may f 


/Mpracin inan Embryon, that che bloud ought 
PY . ¢ f bs ee 
"continually to paffe through this hole 1x9 


the 


oh Se 


30 A uateriical Exerctfes, 
the arteria venof a, out of the vena cava,am|) wi 
fo into the left ear of the heart, and after:j)' 
is enter'd, that it can never return. T 
The other union is that of the vexa art: pet. 


vei» comming out of the right ventricle, iyi: 
diviled into two branches ) and it is as iil 
Were à third trunk, or artérial condui ráper iii 
diverfs from the two former, from hencuo: 
crookedly drawn, and perforate into thudli 
Arteria magna; o that in the diffe&ion obli: 
Em5ryons, there appears as it were two aor]; 
tas, or tworoots cfthe great arterie, Thiidy' 
Conduit likewife in thofe that come to ri 
age is attenuated by little and little , 
fades away, and atlaft is quite dr 
& loft like the Yasbilica! vein. This arteriadl 
conduitepive hath no membrane to hinder ; 
the motion of blood backward, or forward, lw; 
for there are in the orifice of that vena: ie 
arteriofay of which this conduit-pipe as 1 faidi el 
*Valyyle before is a branch three * doors of the fathi-. ois 
| "on ofa Z, which appear outwardly and ine: hy! 
wardly, and doe eafily give paffage to the: Ue 
blood :flowing into the right ventricle by! lh. 
this way, but on the contrary hinder ANY! fo; 
thing which may fow from the arterze or: |. 
the /augs ‘into the right ventiscle, which 
they fhut very clofe: Sothat here we have 
reafonto think, that in an Ensbrion when 
the heart contracts it felf. che blood muff 


alwayes be carryed out of the right venutri- 
cfe 


| Of the motion of the Heart, Ge. 
‘hile into the arteria magna by this way. 
"uj In anfwer tothat whichis commonly 
boken, that thefe two conjunctions, fo 
'imireat, fo open, fo wide, were made for the 
!tülourifhing of the /engs, and that in thofe 
il ho arive to riper age, when the /wzgs by 
swipafon of their heat and motion require 
yore abundant nutriment, they fhould be 
aigane away,and made up, is an invention im- 
ao t@robable, and inconfiftent. Amd that is 
dmfkewife falfe which they fay ofthe beart 
wf an Exbryon, that it is idle and does 
Tidothing, moves not at all : whence it comes 
nego pafle, that Nature was forc'd for the no- 
! iififhing of the /axgs to make thofe paffages ; 
vip hen by our own eys itis made plain to us, 
wilat both in anegg whereona Hen hath 
ate, and in Embryans newly cut out of 
ile womb, the béeart doth move as in thofe 
vyibf riper age; andlikewife, that Nature is 
Jülbreffed with no fuch neceffity: Of which 
Jfifinotion not only thefe my eyes have often 
peen Witneffes, but likewife Arifforle him 
Nelf affirms ; The pulfe (fays he) appears at 
tbe very Deginuing inthe conflitutsox of the 
_ wapeart.w bich zs found in the diffettiox of living 
_qhreatures, and by an egg imthe forming of the 
autohick, But we alfo obferve, that thofe 
‘ieqpaflages are open and free, afwell in men, 
gins alfo in other creatures , not only to the 
"ime ofthe birth, which the Anatomttts 
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after: yea in fome for many years, if not 41 
their life-time, as inthe Goofe, and vestlo: 
many Birds... Which thing perchahce dili: 
deceive Botal/es, fo that he affirm'd, Thi? 
he had found a new paffage for the blooolko: 
out ofthe vezacava into the. left ventricckis 
ofthe heart, And I doe confeffe, Thi: 
whenI my fel? firft found this ina Rat (& 
full growth, that I did imagine fome fuidiii 
thing. From which iets underftood, thin 
in the unripe births of mankind, and lik 
wifeinothers, in which thefe unions aufi! 
not taken away, this very thing falls ow 
that the heart by its motion brings forrtfine i 
the blood from the venacava openly, ain. 
by very patent ways, by the drawing qii 
both its ventricles. For the right receivirnys 
the blood fromthe ear, thrufts it forrthhi 
through the vena arteriofa , and its brane. 
called canals arteriofm, into the great «uh: 
verte.  Likewife, the /eft atthe fame timi 
bythe mediation of the motion of the eadl 
receives that blood , which is brought intthhy; 
the deft ear through that oval hole froh. 
thevewz cava, and by its textios and coymes 
férichisn thrufts it through the root of di M 
Aorta into the great arterse likewife.- Sb 
in Embryons whilft the/engs are idle, ampi 
have no action nor motion(as if there werd. 
none at all) Nature makes ufe of both tbh, 
ventricles of the heart, as of one for tranifi, 
mifiton ofblood. And fo the conditianf \, 


| Of the motion of the Heart, eee 
utd Embrgon: that have /exgs and make no 
ife of them,is like to tbe condition of thofe 

iteifeatures which have none at all. 
iT] "Therefore in the:e likewife the truth ape 
kiwbarsasclearly, that the bearz by its pul- 
mption brings forth, and transfufes the 
;'Mood out of the vena cava, into the preat 
Wt rérie, and by as open ways as if borh the 
wneliemevicles (as X faid before ) were made 
(übrvious to one another, by taking away 
wie partition betwixt them. Therefore fee- 
«fg for the moft part thefe wayes are open 
‘ju all creatures at fometimes, which do 
wimrve fer tranfmiffion of blood through 
i, ghe beart., it now remains that we enquire 
ww #ther why in fome creatures,as in men, and 
«ihofe hotter, and of riper age, we do hold 
; fiat not to be performed through the fub- 
sywatance of the /uzg s,which nature did before 
man Embcyon through thofe paffages(at 
dat time when there was no ufe of /ssg5;) 
afhich fhe feems to have made of forcé 
abr want of paffage through the Zwsgr. 
“dr why it is better that Nature(for Nature 
j,lways does that which is beft ) hath alto- 
iether fhut up thofe open ways , of which 
‘the before made ufe in the E mbryon,and iri 
dhe birth, and in all other creatures does 
“bake ule of, nor in the lieu ofthem hath 
'lbund out any other paffage for the blood; 
" diiit hinders it altogether after this manner. 
"d So then the bufinefs is arriv d co this,thae 
' C to 
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to thofe who fearch for the vers in mig), 
(by which che blood paffes out of the ve n 
cava in the left ventricle, and into till] 
arteria venofa ) it were more wortllj. 
their pains , and wifelier done, iffrom tll | 
diffection of living creatures they woul 
fearch the truth, why in greater, arn] 
more perfect creatures, and thofe of ripe. 
age, nature would rather have the blooj, 
to befqueezed through the freyner o£ tth m 
dunge, than through moft patent paffagee 
as t. other crearures : and then they woull m 
underftand that no other Way nor paflags|) 
could be excogitated. ! 
Whether this be, becaufe that greatep ^ 
and perfecter creatures are hotter , am 
when they come to be of age, their heat i 1 
apter to be fuffocated and to be inflamed! HN 
and therefore the blood is ftreynd and femi] 4 
through the Jengs that it may be temperrg "^ 
by breathing in the air uponit, and freed)" 
from over-heating an! fuffocation,or fom. 
fuch other thing. But to determine anujl ^ 
give a reafon of this is nothing elfe bu D 
a fearch for what the denes were made. 
And thus much concerning them and thei; 
ufe,& all manner ofcooling,ofthe neceffit:4l 
& ufe of air, & the like, of feveral and diffecd ti 
rent organs made in «szmals. For this caufi 
although by obfervation I have found ou: » 
a great many things, yet left I fhould fem! 
by ftraying from my purpofe, ofthe mo] 
tir 


Of the motion of the Heart, ec. 


“Ton of the Aears,to go befides my intention; 


hd leave my task to con'ute t^e bufinefs , 
“hd decline it; Ifhall leave thefe things fit- 
| fr to be fet forth ina Treatife by them- 
tives ; and that I may return to my former 
rpofe, I will goeon to prove what re- 
fA And firít I prove, that in the more 
erfe& Animals and thofe come to age ,as 
r Man, the blood may paffe from the right 
Lorricle of the beart by the vena artersa, 
]to the 14»75, and trom thencethrough 
Je artería venofai into the /eft ear and from 
“hence into the left ventricle of the heart, 
nd chen that it is fo. 
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CH AP... VII. 

Vat the blood does paffe from the right ven- 
V4 trigle of the heart, j through the ftreyner of 
M4 the lungs, TT Ts arteria venoja , and 
4 'LZL ventricle of the heart. 


lier 


JT is well enough known that this may be, 
i hand that there is nothing which can hin- 
“ir. if we confider whi d way the water 
fling through che fubftance of the earth, 
| a procreate Rivulets and Fountains; or 
“awe do confider how /wear paffes through 
Wile skin, or how srine flowes through the 
yam hey ner ofthe reins : Itistobe taken no- 


e» 


Ne of ia thofe thac make ufe of the waters . 


ii the SpaW, or de la Madonna, as they call 
H "em in Padia , or other brackifh or vis 
C 2 triolated 
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triolated waters; or chofe who in carroygii 
fing {will themfelves with drink, that in es||/^ 
hour or two they piffe all this througgiti 
their bladder. This great quantity ougillltt 
to ftay a while inconcoction, it ought qj 
flow through the Gver, ( as they confeffffa 
that the juyce of the nourifhment we mite 
ceive doth twice a day) fo ought it chrougghti! 
the veizs, through the frey ser of the reique 
and through the areters into the bladdersi\ 

Thole therefore which [ hear denyinaghiti 
that blood, yea the whole maffe of bloondit 
may paffe through the fubftance of elit 
/ungs.as well as the nutritive juice througghi 
the /ver, asifitwere impoflible, and raj 
wayes to be beleeved; Itis tobe thous! 
that thofe kind of men, I fpeak with the Prgms 
et, where they like, they eafily grant,wheajf 
they like not,by no means : Here whe:gli 
need is, they are afraid, but where no neci 
is they are not afraid to aver. The free 
ner ofthe lever, and of the reins too, [i 
much thicker than that ofthe /angs , boqiil 
caufe they are far thinner woven, and «qiie 
a {pongious fubftance, if they be compare 
to the diver and reins. 

In the'ésver there isnoimpulfive , rli. 
ftrength forcing; inthe dezgs, the blood fh 
thruftagain{t them by the impulfion of cliff 
rigat ventricle of the heart by which impullio 
fio theremuft neceffarily follow a diftentiidl|y, 
of the veffels, and porofities of the Zungr]) 

GU Pl 


| Of the motion of the Hgart, Cc. 
wllefides, the Jengs in tefprratton rife and fall, 
dalen de fz part. By which motioit follows 
"nif neceffity, that the porofities of them and 
«heir veffels are open'd and fhut, as it falls 
dept in fponges,& all things ofafponsy fub- 
'qiitance when they are conftricted and dila- 
wed again ; On tlie contrary, the /éver is at 
ineft, nor is it {een at any time to be fo con- 
»itri&ed and dilated. 
Lat of ail, Since through the diver, there is 
inmone but affirms, that the juice of all things 
Jie receive may paffe into the vega cava, 
. ¢qpoth in Men, Oxen, of thé ereateft crea- 
grates, and that for this reafon , becaufé te 
jgmutt paffe fome way tato the veizs if there 
4 qpe any nutrition. nd there is no other way, 
mand for that cau ie they are fotced to athrm 


withis : Why fhouid they not likewife believe 


this of the paffage o! the blood through the 
_yitengs in men come to age,upon the fame ar- 
; Mpuments ? And with Columbus, a mott 
“skilful and learned Axnatomi/?, believe and 
"affert the fame from theftracture and 
! Margeneffe of the /ungs ; becaufe that the 
dArteria veucfa , and likewife the vestricle, 
hare alwayesfull of blood, which muft needs 
_ come hither out ofthe vezzs, by no other 
"lb path, but through the /ungs; as both heand 
" d'wefrom our words before, our own eye- 
JM fight, and other: Arguments, do be- 
" 4 lieve to be clear: 
But feeing there arefome fuch perfons 
ae.” C 3 which 
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which admit d*noching,unleffe there be aati 
authority alleged for it; let them know vii 
thic the very iame truth maybe prove 
from G ilens own words, that is to fa gnato 
onely that the blood may be transfufed Quit: ; 
of thie U£tna artertof2, into the arrerza v now 
/4, «nd thence into the Left ventrisle of tbudis: 
bzart, aud a'terwards tranfmitted into the: 
^'te"st5 5 but. alío that this is done by alin, 
continued pulfe of the Zearz, & motió of the ha 
fags, whillt we breath.There are in the ors), 
fic. of che vena artery; fa 3. fhuts, or doorgs, 
made like a Sor half- Moon,w:^ altogetherr|y f 
binder the blood ient into the Ve: à arterioe M. 
fato return to the Peart, which all know. 

G 4le» exprefles the ule and neceflity ofi]. 
thofe fhuts, in thefe Words, De u/it part: 6\p, 
Cay. 10. /nall, fayes he) there isa. paurual! Now 
Axnaftcmofis or opening of the veins, to ether 
With the artertes, in their Riffing, and they» Wi 
borrow both blood and thiri: from oue another |) 
by invifible and Very warvow paffages. But 
af the very mouth ofthe Veua An eriofa Lad 
atwayes flood opem, aud Nature had found no 
device to (but i t, When it was reguifite, And te 
openit again, at. could never have come to 
pae that by thofe imvifible and little kiffes, 
the Thorax bein £ contracted, the blood contd 
be transfufed into the artertes, For ever 
thing 5 aot from any thing exctralled asd e- 
mitted after the fame 142 er ; for as that 
Which 5s light li caflier attractea than that 


which 


Of the motion of the H eart e c. 
Whibich ze heavy, by dilatation of ihe iuffra- 
Uber, and by the constrickion zs (quecxed out 
tasa; fo any thing ts eafier attratted tbr ough 
Ii road »a[[Age,tha through a narrow pafjage, 
Nite fo fen: forth again Bat whew the Thee 
(lese is contratted, the Arteria Venc/a which 
(lithe in the Lungs, being on every fice pul{ae 
Olid, and compreff'd together frrongly , doe 
Whaerze out very quickly the Spirit that sin 
libem, and doe borrow through thofe fin: tone 
Iusbes a part of the blood, which truly could ne- 
timer come to pale, 11 through that great ope- 
aitpag, fuch as is the Vena Arteriofa,the blood 
wwisenda return back to the Heart : Now the re» 
tern of it through that great month being 
inop'd, fome of st through thofe fmall orifices 
néboes drop into the Arteries , it being pref 2 
wilivery way And a little after in the fol- 
yibwing Chapter, How much the more 
Hue Thorax endeavours to fqueexe cut 
wie blood , fo much the mere thofe Meme 
whranes, that is to fay thofe three Sygma-like 
(Moors, do cloflier (hut the mouth of 1* a«À (uf= 
i aa notbing toreturn. Which he fays like- 
dvife in the fame tenth Chapter a little be- 
yore. Unleffe there were doors there world 
( Wollow a three fold incomvemence, for [o the 
ll elond (bould makg fuch along journey but in 
pain by flowing in the Diaftoles of the Lungs, 
Mund filling all the uei: s in the in the Syffoless 
olus it were aneap tide, like Euripus reciproca= 
bing its motion again and agam, hither and 
: C. 4 thither 
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thither, Which would sot ^e convenzent foy tbl, o 
blood: But his may {eens no great marrevr| (ii 
bat that inthe: mean time it foenld weaker t 
the benefit of refpiratian, this is no mare to. Dii 
Counted a[mal/ bufize[f:. And a little ath: 
ter, Ad likewife the third inconvenjencea 
wonla follaw | no flight one, when i ong 
breathing our blood hhauid resarn b Chwar dss 
seule fe our Maker had ordamtd the natvrallh) \ 
pofition « f thofe Membran s. Whence heeft 
conciudes,ch.. /»dzed the ufe of ail ibe fours 
pr portals zs the fame, to hinder the retstrn oyf 
the mattev C either of thé have a proper ufe:ghi 
to draw matter from the heart, that they waazyipyiti 
return no more, andtodraw matters into thee peel 
heart hat they nay goc no more from thenceslpir: 
For Native Weuld not b e the beart to bee|ht 
Wearted with needlefs travel, nov fend thin 
ther whence it Was better to extract, mor exe«|hi 
trati from thence again whither it was better j| 
tefend. For which cattfe there being four Wu 
orifices onely , twoinerther Ventricle , one:|h 
takes in, the other drawes forth. And a Lit |a 
tleafter. Further mere, when oue of rhe vef Ws 
Jis confi ifting of but of one T usicle is implaues 
ted isto the H ‘art, aud. the ether confifting 
of 4 dos: Ünnicle ts dran fort) from it, 
viz. (The right ventricle Galen means, fo 
do I the left ventricle by the fame reafon). 
it WW As needfad ‘bar the ne (hem ld be A tt Wire 
Acifern to b. th, to which bath of i bem beloue 
£g, that the bloud might be drawn ont by. 


Of the motion of the Heart, Ole 
ML ^ and fent out by the otber. 
‘we That argument which Galen brings for 
whe paffages of the blood through the 
nn ihgke venzricle out of the wena cava into 
illidne Langs, we may more rightly ufefor che 
wiaffages of the blood out of the vezws 
; rough the heart into the arterses chan- 
i ing only the terms. 
| lt does therefore clearly appear from 
i ilhe words and places of Galew,a divine man, 
wither of Phyficians , borh that the blood 
" 'Adoth país from the vena artertefa into the 
«üttle branches of the artevia venofa, both 
Wy reafon of the pulfe of the heart and alfo 
;wiecaufe of the motion of the /u»gs and the- 
/wilrax s See the commentatie ofthe moft ;ear- 
» ied Hofmann ypon the fixch Book of Gae 
ilem de ufu Port which book 1 law after! 

_dhad written thefe things j 

"d Furthermore it was neceffary that the 
Beart fho uld receive the blood continually 
! Mnto the ventricles, as ina pond or ciftern, 
"land fend it forth again: and for this reas 
"Mon it was neceffary that it fhould be ferv'd 
“with four locks or doors, whereof two 
iMhould ferve for the intromiffion and two 
“igor the emiffion of blood, left either the 
A blood like an Esp? » (hould inconveni- 
"dently be driven up and down, or goe back 
Behither (rom whence it were fitter to be 

"3 drawn : and flow from that part; to whic 
1 3 ie was needfullit Should have been sent,a j^ 
o 
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fo fhould be wearied withidle travell, anddhw 
the breathing of the /ungs be hindred. Laft.- jt 
ly our affertion appears clearly to be true ., juni 
that the blood does continually & ince[—- [is 
fantly flow through the porofities of theelilli 
lungs, Out ofthe right ventricle into thee 
deft , out ofthe vena cava into the arterias 
magna; for feeing the blood is continually) 
fent out of the right vérricle into the Lung gen. 
through the vena arteriofa, and likewife iss: 
continually attra@ed out of the /wnes into» s 
the /ef/, which appears by that which hasi|M, 
been fpoken , and the pofition of the Pore» thay 
talls , itcannotbe , bucthat it muft needs; ha: 
pafs through continually. 

And likewife feeing that always, and 
without intermiffion,the blood enters into 
the right ventricle of the beart , and goes 
out, (which is likewife manifeft, of the defé 
vestricle , both by reafon and (enfe) itis 
impoffible but that the blood fhould pafs 
continually through, out of the vena cava 
into the Aorta. 3 

That therefore which is a pparent to be 
done in moft, and really in all whilft they 
are growing to age , by diffe&ion through 
mott open paffages,is here likewife mani 
feft to come to pafsinthofe when they are 
ariv'd to full age, by the hidden porofities 
ofthe dwxgs , and touches of its veffels,borh 
by Galens words, and that which has been 
fpoken: From whence it appears,that albe- 


it 


of the motion of the Heart, chc. 
ilt one ventricle of the heart, that is the lefts 
ilivere fufficient for the difpentation of the 
"Hood through the whole body,and the e- 
imu&tion of it our of che vena cav;(as icis in 
stil! creatures which want /#ngs) Yet Nature 
ity hefiring that the bloed fhould be {trained 
pu@orough the fangs , was forc'd to add the 
wieght ventricle , by who!e pulfe the blood 
i; flhould be forcd through the very /«»25s out 
‘apf the vena cava into the receptacle of the 
"left ventricle : and to it is to be faid that the 
i left ventricé- was made for the /angs fake , 
wand notfor nutrition only; feeing in fuck 
legen abundance of vi&uall, adding to it che 
telp of compulfion,it is no ways to be be- 
wimev'd that the /»»gs fhould rather want 
quo much aliment.and that of blood fo much 
;slhore pure and full of {pirit, as being 1mmee 
»ifllifately conveyd from the ventricles of the 
 sapeare than either the moft pure fubftance of 
the brain , or the moft refplendent and di- 
; rine comftitution of the eyes , or the flefh 
bf the heart it1elf, which is more fitly nou- 

vkifhed by the veza coronalzs. 
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CH AP. VIII. Mi 
Of the abundance of blood paffing through zlpdys: 
Heart out of the veins inis. the arteriegi |i 
and of the circular motion of the blood 


‘blood out of the veizs into the 

& how it is difpofed of and tranfmitted by : 
the pulfe of the hearr,to fome of weh thof id: 
perchance that were heretofore moved bw: 

the reafons of Galen, Columbus and otherss] ii: 
will yeeld; now as concerning the sbumdkis: 
dance and increafe of this blood , whiclllki 
doth paf: through , thofe things which re: a 
main to be fpoken of,though they be veryghu: 
confiderable, yet when I fhall mention the-]hui 

they are fo new and unheard o£, that novelty 
only I fear mifchief which may arive to midi: 
from the envy of fome perfons, but 1 like=ftuy 
wife doubt that every man almoft will. Bodhi 

my enemy , fo much doescuftome and dodi. 
&rine once received and deeply rooted ( aaa; 
if it were another Nature ) prevail. with ex jj 
very one, and the venerable reverence. of Mb: 
antiquity enforces: Howfoever, my refooF iy) 
lution is now fet down, my hope isin thesis. 
candor of thofe which fove troth, anddiim, 
learned {pirits. Truly when I had often andi] m 
Serioufly confidered with my felf, whately,,: 
great abundance there was, both by thesi, 

diffedion and living things, for experis].: 

V mentss 


Of the motion of the Heart, ee 
lents fake, andthe opening of arteries, 
hd many ways of fearching , and from the 

niibmetrie , and magnitude of the ventricles 

oul the beart,and of the veffels which goe 

id bro it , and goe out from it, ( fince Nature 
baking nothing invain , did not allot that 

ifllreatneis proporcionably to no purpofe, to 

»ilhofe veffels) as likewife from the conti- 

Med and carefull artifice of the dsores 
And fibers, and the reft of the fabrick, 
lend from many other things; and when 
iat had a long time confidered with my 
self how great abundance of blood was pafe 
fed through, and in how fhort time that 

Jidiranfmiffion was done , whether or no the 

, Wuice of the nourifhment which we receive 
ould furnifh this or no: at laft I perceived 
|, hat the veins fhould be quite emptied, and 
, dthearteries on the other fide be burft with 
dtoo much intrufion of blood, unlefs the 
Jblood did pafs back again by {ome way out 
jot the veins into the arteries , and return in 
aco the right ventricle ofthe heart 
4| - Ibeganto bethink my felf ifit might not 
Ghave a circular motion, which afterwards I 
“found true, aud that the blood was thruft 

Worth and driven out of the Pearr by the 

arteries into the habite ofthe body and all 

* ll parts of it by the beating of the left venrrs- 

“cle ofthe heart, as it is driven into the 

(M Lungs through the vena arteriofa by the 

' Jj beating ofthe right, and that it does re- 
| turn 
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turn through the little veis: into the verá) 
Cava, and fo the right ear of the beart y t€ [ 
likewife out of the /engs through the afored} 
faid arteria vencfa to the left ventricle , «Jl 
we faid before. 

Which motion we may call circular s £:e|!* 
the fame manner that Arifforle fayes tha? 
the rain and the air doe imitate the motion” 

| Of the füperiour bodies. For the earth be: 
ing wet, evaporates by the hear of the Sven: }Pil 
and the vipours being rais’d aloft: are cons" 
dens'd and defcend in fhowrs, and wet thee'ti! 
ground, and by this means here are gene! 
rated,likewife, rempefts,and the beg:nningss}) ^^ 
of meteors, from the circular motion of thes} 
Ss, and his approach and removall. | 
Soin alf likelihood it comesto paffe im}! 

the body, that all the parts are nourifhed,, |! 
cherifhed, and quickned with blood, which: |! 
is Warm, perfect, vaporous , full of fpirit ,, || 
and that I may fo fay, alimentative: in the 
parts the blood is refrigerated , coague. 
lated, and made as it were barren, from 
thence it returns to the heart , as to 
the fountain or dwelling-houfe of the body, 

to recover its perfection, and there again 

by natural! heat, powerfull, and vehement, 

it is melted, and is difpens'd again through 
the body from thence, being fraught with 
fpirits, as with balfam, and that all the 
things do depend upon the motional pul. 
fation of the bzarts | wks 


-- 
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Of the motion of the Heart, Gre. 
tw So the bear! is the beginning of life, the 
io ee of the AZicroco{m , as proportionably 
we S» deferves to be call'd the Seart ofthe 
i dorld, by whole vertue, and pulfation, the 
(ood is mov'd, perfected, made vegetable, 
i; Jnd is defended from corruption, and mate 
ating ; and this familiar houfhold-god 
qy@pth his duty to the whole body, by nouri- 
,j,Ring, cherifhing, and vegetating , being 
;wRBe foundation of life, and author of all. 
,,jAt we fhallfpeak more conveniently of 
,ahele in the fpeculation of the finall caufe 
walt this motion. 
"^4. Hence it is, feeing the veins are certain 


"hays or veffelscatrying the blood,there are : 


wo forts of them, the Cava and 4orta. 
abot by reafon of the fide; as Ariftorle fays, 
., ut by their fun&íon ; and not, as is com- 
| only fpoken, by their conftitution, feeing 
fh many Creatures (as ! have faid ) a veis 
© infers not from an arterée,in the thickneffe 
the Tunicle, but by their ufe and em- 
“? hoyment diftinguifhable, a vez» and an are 
qtz22, both of them notundefervedly called 
"eins by the Antients, as Galew has obfer- 
"ed, becaufe that this, viz, the rterze, is 
' f way carrying the blood from the heart ine 
"lb the habit of the body, the other a way 
" Inrrying it from the habit of che body back 
‘Ypain into the heart. : This is the way from 
I Ne Pear, the other the way to the carr. 
J! his contains blood rawifh, puc quai 
an 
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and now made unfit for nutrition , the cg: | 
ther blood disefted, perfect, and alimern}al! 
tative. l 


CHAP IX 


That there ws a Circulation of the blood fros down 
the confirmation of the fiv[? fuppofition. — ts 


Be left any fhould think that we putt iit 
?cheatuponthem, and bring only failli 
affertions, without aay ground , and inne: 
vate without acaule; there comes threef)li: 
things to be confirm'd , which being feu: 
down, I thirk this truth muft n-eds followgii 
and be apparent to all men. D 
1. Firft, That the blood is continnallygls: 
and without any intermiffion, tran{mittesdhi), 
out of the vera cava into the arteries, iplo: 
fo great abundance, that it cannot be reel: 
cruited by thofe things we take in, and imply 
fomuch that the whole maffe of bloondhin,, 
would quickly pafs through. y 
2. Inthe fecond place, that continusllygli.. 
duly, andwithout ceafe,the blood is driverdh) 
into every member and part, and enters by... 
the pulfe of the arteries,and chat in faa, 
greater abundance than is neceffary folii. 
nourifhment, or than the whole mais is aul 
ble to furnifh. 


Of the motion of the Heart; crc. 
\t 3. And likewife thirdly, that the vefzs 
'ingemfelves doe perpetually bring back this 
food into the manfion of the heart. 
| Thefe things being prov'd , I chink ie 
swat] appear that it doth go round, is retur- 
ed, thru(t forward, and comes back from 
Je heart into the extremities, and from 
Jence into the bezrz again ; and fo makes 
jJ It were a circular motion. 
i» | Let us fuppofe how much blood the /eft 
entricle contains in its Zi/atatíos when its 
fll, either by our thought, or experiment, 
lather 3ij, or 35), or 2jf., I have found 
iil a dead man above ij. 
i Let usfuppofe likewife, how much lefs in 
uve contraction, or when it does contract it 
pitt, the Least may contain, and hew much 
Mle capaciousthe ventricle is, and from 
fence how much blood is thruft out of the 
quieria magna: for in the Sp/fole there is a1- 


faies fome thruft forth, which was demon- | 


,@rated in the third Chapter, and all men 
wiknowledge, being induced to beleeve it 
apm the fabrick of che veffels ; by a very 
- fobable conjecture we may aver that there 
vimentin of this into the arteríe a fourth ; 
walt fitth, or fixth, at leaftan eighth part. So 
,llt us imagine, that in a Man there is fent 
"Birth in every pulfe of the heart , an ounce 
; lid a half, or chree drams, or one dram of 
eod, which by reafon ofthe hindrance of 
" }€ portals cannot return to the heart, 
D 
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The beart in one half hour makes abovidiii: 
a thoufand pulfes, yea in fome, and at fomug) tt 
times, two, three, or four thoufand ; now 
mult iply the drams either a thoufand times: : 
three drams, or two drams,or five hundrecdpin: 
GHAGESS OF luch a proportionate ur ini i 
it 
bre 


ulia 


we 


Ct 


of blood, transfus’d through the Aeare inte 
the arte ries’, which is a greater quantitryhn! 
than is found in the whole body. So likes 
wife ina Sheep ora Dog if there paffe (My 
grant ye.) but one feruple, inone half houufi » 
there paffes a thoufand fcruples, or abouif; 
three pounds and a half ofblood : in w hofti: 
xd ion the mo(t part is not contained auo: 
bove tour pounds of blood, for I have try 
edit ta a Sheep. 

So our aéconnt eing almoft layd, acc 
cording to which we may gueffe the quam D. 
tity Of blood which is tranimitted, countingdlo. 
tbe pulfasions,, it feems that the whol 
maffe of blood does paffe out of the vein 
into the arteries through the heart, anl. 
like wile through the /zzg5. 1 

; but gran c that it be not donei in halfai i 
hour, but in a whole hour, or ina day ,. beg 
itas you will ic is manifeft that more bloot 
is continually tran! ‘mitted through AE 
heart, than either the food which we xg. 
ceive can furnifh, or is poilible to be com Pt | 
taindinthe vems. Nor is it to be faidith 

that the heart in itscontra&ion fometimes, m 
does thruft out, fometimes not, or as mud IN 


crm 


4 
4 


"| 


| 


Of the motion of the Heart, chc. 
"Rs nothing, or fomething imaginary. Thi 
uli ‘refuted before, and befides its paint 
witenfe orreafon. For if in the dilatation 
impt the heart it muft needs come to oe 
dm M ry the ventricles are filled with blood , 
cunt ips hkewif ife neceffary that in its Lotti iR 
uidit (hould alwayes thruft forth . and ced 
nota little, feeing the conduits are not fma 
en the protrufion not feldome: its very 
xt onvenient likewite in every propulfion , i 
(the proportion of the blood thruít out 
jiffhould be a, third part, or fixth part, or 
hipighch partin proportion tothat which is 
i Ibelore contain'd in the ventricle,and which 
wictid fill ic inthe dilatation, according as the 
Proportion ofthe ventricle being contra- 
‘ted 1s to che proportion of it being incon- 
tracted ; and as inthe dilatation it never 
fhomes to paffe, that it is ever filPd with 
jmothiag, or fomething meerly i Fi sl 
illo in the contra@ion it never expells no- 
@hing, or chat rg is imaginary , but al» 
Wwayes fomethi ccording to the pro- 
Mportion of the i ciini Wherefore it 
lls to be concluded, that if in a Man,a Cow, 
i»r a fheep, the : ‘art doth fend forth one 
Bram n, 21 xd thatt ere be a thoufand pulfes 
ain one half ho i th at it fhall come to pafle 
ir the fame time that chere fhall bet ten 
if 


Mounds and five ounces tranfmitted , if at 
#pne puile it fend fo rth two drams , twenty 
round a and 3 19 , if halfan ounce forty one 


TES. 
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pounds and 38, if an ounce, 83 tb, and 344), 
will come co be transfuf'd, I fay, in halíff 
an hour, out of the veins into the arteries, | 

But it may perchance be that I fhall feta) | 
down here more acurately how much iss) 
thruft out at every pulíation, when more: 
and when leís, and for what reafon, out)” 
of many obfervations which 1 have gathe--|)" 


to all men , that fometimes the blood paf— n 
fes in lefs, fometimes in more abundanti "" 
quantitie , and the circuit of the blood iss" 
perform'd fometimes fooner, fometimets| ^ 
flower, according to the age, temperatures" 
external and internal caufe, accidents na-«[^^ 
tural or innatural, fleep, reft, food, exer--| ^ 
ercife,paffions ofthe mind,andthelike. — |l 
But howfoever, though the blood pa fit! 
through the heart and Jungs, in the leaflt fus 
quantitie chat may be, it is conveyd in far 
greater abundance into the ar/eries ; anddf^: 
the whole body, than it is poffible that figi: 
could be fupplyed by juice of nourifhmentqi 
which we receive, unlefsthere were a re" 
ere{s made by its circuition. B un 
This likewife appears by our fenle, whemt 
we look upon the diffe&io of living thingssy 
not only in the apertió of the great artersecy 
but(as Galen affirms in man him(elf Jif any; n 
yea the leaft arterie be cut, all the mafs oof [m 
blood will de drain'd out ofthe whole bo«4f!t! 


Of the motion of the Heart, ec. 


vy, aswell out of the veins as out of the 
vA Warterizs in the {pace of halfan hour. 
Likewife Butchers can well witnefs this , 
oi ezhen in killing of an oxe,they cut the jugu= 
Bar arteries, they drainthe whole mafs of 
. 4plood inlefs than a quarter ofan hour, and 
; empty all the veffels,which we find likewife 
" iro come to pals in cutting off members and 
tumours, by too much profufion of blood, 
^| @fometimesina tittle {pace. 
“Yi Nor does it weaken the force of this ar- 
. pument, that fome will fay, that in flaugh- 
ker, or ofcutting off members, the blood’ 
“ows out as much through the veins as 
through the arteries, feeing the bufinefs is 
Far otherwife. Forthe weiss, becaufe they 
^"ilap down, and that there is no out-driving 
" Force in them, and becaufe their compofi- 
ation is likewife with ftoppages of portalls , 
i" tas hereafter fhallappear, they fhed buta 
“"Wwery little, but the arteries pour out the 
^"a:5blood more largely, itnpetuoufly,by ime 
^ Wpulfion, as if it were caft out of a fpout. But 
"Wet the cafe be wyed omitting the vei» and 
 Wentting the jzgalar arterieina fheep. or a 
(dog, it will be wonderfull to fee, with how 
/"Ipreat force, how great protrufion, how 
ü^lguickly , you fhall fee alt the blood to be 
i lemptied from the whole body, as well from 
n "ihe veins asfrom the arteries. But it is ma- 
oh "Mpifeft by what we have laid , thatthe arte- 
it Weaes receive blood no where elfe but from 
ER od 3 oe 
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the veius by tranfmiffion through the beat, 


wherefore tying the aorta at the root of the 
heart, and opening the jegelar or any o- 


ther arterie , if you fee the arteries empty, 


and the veis; only full, itis not to be won- 


dred at. | 

Hence you fhall plainly fee the caufe in 
Axatonse why fo much blood isfound in 
the veios , and buta littlein the arteries, 
why there is a great deal found in the right 
ventricle, and but a little in the /eft (which 
thing perchance gave occafion of doubt to 
che antients, and of beleeving , that {pirits 
alone were containd in thofe concavities., 
whilft the animal wasalive ) the caufe per- 
chance is, becaufe there is no paffage 


afforded from the weiss into the arte-: 


ries but through the wags. and the 
heart , but when the /engs have expir'd 
and leave off to move; the blood is hin- 
der'd to paffe from the little branches 
of the vesa arkeriofa into thearteria ve- 
nofa,and fo into:theveft ventricle of the 
Heart (as in anEmbryon it was before obfer- 


ved, that it was ftopt by reafon of the 


want of motion ofthe /wegs, which operi 


and fhut upthe touches, and hiddén and’ 
invifible porofities) but feeing the heare, fl 
doesnot leave off motionat the fame time |" 


with the/s5g*, but does beat afterwards 
and outlive them , it comes to.pafsthat the 
left ventricle and thewrteries do fend forth 


blood 


= 


—— = 
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Ey x 


—— 
—_ pm 


= 
zu 


€ 
=- x 


.. But this 


Of the motion of the Heart, cs 


ipod into the habit of the body, and not 
.diceiving it through the /zags , doe there- 


re SDpEat empty. 

likewile affords no fmall credit to 
br purpofe, fince therecan be no othe: 
hile given for this but what in our M: 


; fion we have alleged. 


] Befides, from henceit is manifeit, that 


bw much the more, or more vehementiy 


Je arteries doe beat,it happens in all fux 


(f blood that fo müch the fooner ys 


. 4 Hence likewife it comes to hoir.e that i 


4 ja a 2 . , 
ii jd with tio force, that it happens chat all 
axes of blood are ftopd ‘rid. hindred. 


Me beart beats more weakly, Vae lg 


hole body is emptied. 


Ke 


3 


^" [Hence likewife it is, chat in a dead body, 


ter the beart ceafesto beat, you cannot 


ie of the jugular Or crurall veins and ope- 
np of the arteries by any means ctr dt 
"ove half the maísof blood,nor.can a but- 

"Mer when he hath knockt the oxe on the 


had, and ftund him, drawall the blood 


Oem him unlefs he cut his throat before the 
"fart leavs beating. 

MLaft of all; from hence we may imagine 
Wat no man hitherto has faid any thing a- 

i Behe concerning the Anaftomofis , wh 


where 


is, how it is, and for what caufe; 1am 


iw in that ene 
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CHAP X. 


Lhe firft fuppefition concerning the quami: 

- titie of the blood which paffes thromgghiivi 
from the veins into the arteries, and thaa\ii 
there is A circnlation of the blood is vindi: 
cated from objettions , and further consu: 
firma by experiments. | 1 


Hus far the firft pofition is vindicasfu 
ted, whether the matter be to be reecafilil 
koned by account, or whether we refer iifplit 
to experiment,or our own eye-fight , vizi 
that the blood continually paffes out of chaght 
uesms into the arteries in greater abundance 
than can be furnifhed by our nouri(hment: 
fo that the whole maffe ina little time paffdlu: 
fing through that way, it muft neceffaryyliu 
follow that there fhould be a circulation; Jt; 
and that the blood fhould return. © al 
Butif any here can fay that it can pal@itix 
through in great abundance, & yet it is not ky 
needfull that there fhould be a circulations hin: 
fince itcomesto be made up by what ween 
receive, and thatthe encreafe of milk in 
the paps may be aninftance , fora cow imi}}y), 
one day gives three, four, or feven gallonspjiiy 


or more,a woman likewite gives two ott 
three pints every day or more, in the nureiy 
fing of a child or two, which is manifeitty 
bo be reftor'd by what fhe receives , it is co | 
| 


" 
} 

^ 
In 


[jt 
4 
nh 
| 


Of the motion of the Heart, e. 
je anfwer’d,that the heart is known to fend 
ut fo much io one hour or two, 
. 8 But ifnotas yet fatistyed he fhall {till 
| allreffe further, and fay, that although by 
singe diffe&ing of an «rterie, and giving and 
alifpening a way, it comes to paffe befides 
ise courfe of Nature, that the blood is 
iiiprcibly pour'd out, yet it does not theres 
Dre come to paffe in an entire body , no 
jutelet being given, and the arteries being 
j{dull, and conftituted according to Nature, 
i dhatfücha great quantity fhould paffe in 
ai fhort fpace, infomuch that there mutt 
, feeds bea regreffe; It isto be anfwer'd, 
ig, hat by laying of an account it appears fro 
;llprmer reckoning,that how much the heart 
; ,lheing filld does contain more in its dilata- 
_. elton, than in its conftri&ion, fo much (for 
ithe moft part at every pulfation is fent 
^ llortb, and for chat caufe doesthere fo much 
"affe the body being whole, and conftitu- 
ted according to Nature. 
"Id Butin Serpenrsjand in fome Fifbes, bin- 
| Jing the veins a little beneath the heart, 
"rou fhall quickly feethe diftance betwixt 
he beart and the / gature to be emptied, fo 
Phat you muft needs affirm the recourfe of 
' Mood, unlefle you will deny your own eyes 
“Wight. The fame fhall clearly appear after- 
‘wards in the confirmation of the fecond 
/uppofition. 
1 Let us conclude,confirming all thefe with 
one 


7 | 


Anatomical Exercifes 
one example, thatevery one may beleeved)),. 
his own eyes: Ifany one cut upalive A “el 
der, hé fhall fee the beart beat calm! i-i. 
fin&ly, for a whole hour, and fo contracti] ... 
its felt, (in its conftri&ion being oblong))|.. 
and thruft it felf out again like aa q 
Worm. That itis whitifh in the Syft ote, |i, 
and contrary in the Diastole together withalh,, 
ali thereft,by which I faid thistruth was e-- TM 
.vidently confirmed, for here the parts are: b. 
longer and more diftin&. But this we niayr |i, 
more efpecially find, and clearer than the |. 
noon-day. . 
The veaa cava enters the lower part off || 
the heart, the arterie comes out at the ups. 
per part, nowtaking hold of the veza ca-. |l. 
va witha pair of pinfers, or with your 
finger and thumb, and the courfe of the 
blood being ftop'd a littleway beneath the 
beart, you fhall upon the pulfe perceive 
to be prefently almoftemptyed chat place 
which is betwixt your fingers and the 
heart, the blood being exhaufted by the 
pulfeofthe Pert ; and that the heart wil 
be of a far whiter colour, and that it is lef- 
fer too in its dilatation for want of blood : 
and atlaft beats more faintly, infomuch 
that it feems in the end as it were to die;fo 
foon apain as you untie the veis both co- 
lour and bigneffe returns to the heart, Af- 
terwards, if you do leave the veins and doe 
gtafpor bind the arretie a little way s 
the 


Ó Of the meat ion ef the Heart, CoC. 
Gheart, you fhall on the contrary fee 
M {well vehemently there where they are 
: Mp'd,and chat the heart is fwell’d beyond 
"Mure, and does acquire.a purple colour 
"Mit be blackifh again, and that itis at laft 
ipreft with blood fo that you would 
M Us it would be fuffocated , but untying 
lf ftring, that it does return toits natural 
ME Giron, colour, and bigneffe, 

“50 now there are too forts of death , ex- 
Pion, by reafon of defect ; aud iuffoca- 
4n DI too ger quantity : here you may 
be the Example of both before your eys, 

"*- confirm i truth which hath been 
"Ken concerning the £eart, by your own 
IN. 


C H A p. Als 
The fecond {upp fet ion 25 CoM firn ned, 


ii He fecond is to be confirm 'd b by us, 
" which that it may appear the clearer to 
dir view, {ome experiments are to be taken 
tice of,by which it isclear,that t the blood 
| ich enter into every member thr mn che 
WiMeries, and does return by the veis i, 
jd that the arteries are the veffels 
denying the blood from the be esf and 
lat the weins are the veflels and wayes 

which the blood is return’d to the 


jure it felf; and that the blood in the 
me! mbers 
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members and extremities does paffe fron): 
the arteries into the veins (either med), 
diately by an Anafomofs, or immediate 
through the porofities of the fle/2, or bowl. 
Wayes as before it did in the heart and $1). 
rax out of the veins, into the artersecy 
whence it is manifeft, that in its circadax D 
o» it moves from thence hither , and fron! ^ 
hencethither , to wit, from the centre 1” 
the extremities, and from the exiremiti 
again to the centre. DL 

But likewife computatió being afterwarr |^: 
made it appears in the fame place,thatin rq) 
gard ofthe abundance it can neither be rr b 
exuited by that wch we take in, nor is thee D. 
fo much requir'd for nourifhment. . JA 


likewife concerning dizatures it is clear hoo | 
they attra&, chat they do it not either I]. 
heat, nor grief, or force of VACHM?I, ned] 


a 


di. 


Of the motion of the Heart, ec. 


LB Hegatwres in difeafes, yet few in the ad- 
;, llniftration of them doe afford any help 
,j M them in their cures. 


.fbome digatercs are jérsct y others of a 
Mie fert - 

WA ferit Isgature Y call fuch.a one, where 
_ fe arm is fo ftreightly bound with the 
| died or rope, that you cannot perceive che 
" Mrie to beat any where beyond the Z/ga- 
"we; fuch aone weufein thecutting off 


"E members, taking a care of the flux of 


. bod,in gelding of animals , taking away 
Weumor: : by which /sgature the afflux of 
!“@nent and heat being altogether intercep- 
ming), the veffels, the téfticles, fade and dy, 


= 


GR che great tamors of flefh , and after- 


' rds to fall quite away. 


=< 


"That I call a médale fort of ligature; 


Sich does compreffethe member every 


"Sy, but without pain, infomuch that it 


‘fees the arterie to beat alittle beyond 


($i Ligatere, fuch a one aS is ufed in the at- 
"m &onand emifiion of blood: tor albeit 


1A make the digatare above the elbow, yet 
18 shall perceive the arterses to beat a ht- 


/8 in the wrift if youteuchit, ifin the 


dlbud- letting the /sgatwre be made aright. 


» GNow let there be an experiment made in 


finans arm, either taking a band, fuch as 
vy ufe in blood letting, or by the ftron- 


4r grafp of the hand it felf, which indeed 
ino conveniently done in a lean body 


which 


6t 
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which has-larger veis; , and when the bb: 
dy being heated , the extremities are warn: 
anda runs quantitie of blood is in tji 
extremities, and more vehement pulfaaj {i 
ons , forthena ali things will more evident) hi 
ly appear. 

If you doe make thena Bard ligatus 
drawing it a: Mg as any can endure! iy: 
you may fir! His ferve that beyond that | M 
ature the ar^erse does not gh in teh i 
wrifé , nor ij W 
immediately the «rr 

PUT Es h 426 {CS J 
more vehemently, and does 
with a kind-of tide rife towa 
ture(as if ic did indeavor to beat tl Re: 
open its flux whichis intercet ted and ul 
paffage which ts ftopt , and ie at it does aufi 
pear to be fuller there than i nvenierl 
In the mean time the hanc 
nd conftitution , 


continued]]|.. 


a little 


ttins of b 


that the whole | | 
ed with ia and dit tended, Land chee rH B 
veins of it become fwelld and lumpie, anim, 
that in the fpace often or twelve pulfes t 

A 


blood being thruft forward and caft int: 
t 


Of the motion of the Heart, ce 
"We hand is feen to be extreme full, and that 
great quantitie of blood is quickly drawn 
! the Jigarmre without either anguifh,heat, 
| fhunning of the vacuum, or any other 
ufe heretofore mentioned. 
m the mean time,if any one put his finger 
the arterie in the very time of the unbin- 
ng, near to the ligature, he fhall feel the 
‘Sbod as is were pafing by under his finger. 
nll Moreover hein whole arm the experi- 
(«entis made, uponthe change ofa frresghe 
Mature into a meddle ane ( the impediment 
ing as it were removed) he fhall plainly 
| theh eat and blood enter by pulfation, 
/Bd perceive fomething to bebreathed by 
jii conduct of the pus ie as it Were imme- 
Metely, andto be difperfed over all his 
ind >, and that his hand is prefently hea- 
anc oo ees ided. As in a frit ligature 
s above are diftended , and do 
ht, abe not below , and the veins be- 
ime | , fointhe middle fort of liga- 
the veins fwell, and become ftubborn, 
not above, and the arteries become lefs, 
(ifs jou fqueeze the ves, unlefs you do 
ftrongly, hardly fhall you fee the 
P" país above the ligature, ot the veins 


- 
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JM So from thefe things iti is eafie for any 
n th iat will diligently obferve, to know 
ne the blood does enter by the arteries, 
! bo their firitt ligature nothingis at- 
| ty io ed 


uu 
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tra&ed, the hand retains its colour, noo|l/ 
happens there any diftenfion, but being 4i 
litcle untied asin the middle or gentle ligaa\\’ 
iure, itis manifeft that the hand is fwellddpt 
and that the blood by the force and impuill 
fion is abundantly thruft in. Where chi] 
blood flows forth as in the gextse. ligatum 
they beat, where ic does not flow thee 
beat not all. Inthe mean time the veins begin 
ing ftreightned nothing can flow shrougs)iti, 
them, of which chis isa token, that beneattiti: 
the Jdigatare they become much moptiitti 
fwell'd, than above , and than they wilh « 
to be when the ésgature is taken awayy 
hence it is clearly manifeft, that the /egea{n : 
rere hinders the return of the. blooolii: 
through the veins into the fuperiour partt: | 
and makes thole beneath the /igatsre conti) 
tinue Iwell'd. | 

Butthe arteries in this cafe doe thru: 
out the blood beyond the Zigateres fronti: 
theinward parts by the ftrength and inq: 
pulfion ofthe beart, notwithftanding thihy 
gentle ltga'ures Y hisis the difference (qiu, 
the ffrict ligature from the gentle one, thojto 
the rz ligarure does not only intercesgia. 
the paffage of the blood in the veizs but: Ms. 
the arteries allo, that which is gentle dom). 
not hinder the pulfifick vertue , but. chip. 
it ftretches it felf and drives out the blood)... 
irto the furtheft parts of the body. " 

So that we may reafon thus ; when in), 


Of the motion of the Heart, Ce. 
v Sbrle ligature wefee the verss (weld 
üugd diftended, and the hand to be very 
"illl of blood, whence comesthis? For ei- 
itr the blood. comes through the veins, 
«imf through thearteries beneath the /iga- 
lie dre, or through the hidden pores; Out of 
ut verss it cannot,by hidden paffages leffe, 
ig terfore needs muft it by the arterzes,as we 
slve faid. . That it cannot by the veins is 
iparent,when the blood cannot be fquee- 
"itl back above the /;gaisre, unle(fe you 
ipfe the Zigatzrequiteaway : Then you 
(ay fee the veins fall and disburthen 
,allemfelves into the uppper parts , and the 
illnd grow white, and all the formerly 
; jpaithered twelling and blood to vanifh a- 
nce. He himfelf will better perceive it, 
mote body or arm has been io bound a 
bod while, and his hands by that means 
wwcome fwelPd, and madecolder; I fay, 
wie fhalM feel fomewhat that is cold to creep 
48 to his elbow or armpits, to wit,wich the 
curn of the blood , which return of cold 
_awod to the beart after bloud-letting.after 
., lle untying of the band,! did imzgine to te 
Jte caufe of fainting, which we ltkewife fee 
dime to paffe in ftrong men, and moft af- 
lr theuntying of the Zgatzre, which com- 
,lonly they fay comes to pafle from the 
Mirning ofthe blood. . Befides, when pre- 
" llntly upontheuntying of the +78 Hea. 


~ 
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Wire into a gentle one, we fee, that by rhe 
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immiffion of blood through the «rteríecli 
the veins comprehended beneath the Ziggll' 
ture dofwell up, and not the arteries, |J" 
isa figne that the blood does paffe out «q^ 
the arteries into the veins, and not on tlli 
contrary ; and that chereis an Zfsaffemopl 
of the veffels, or that che pores of the flet(l? 
and folid parts are pervious tothe blood" 
It is likewife a figne that very many cei" 
doe communicate together, when a gentili 
ligat ure being made about the arm many «ql 
them do fwell together, but paffage beim]! 
open'd out of one little vzz« with the Lana! 
cett, they ftraightwayes fall all of them! 
and disburthening themfelves all into cheap) 
one, do almoft all flap down. | 
From hence may every body know ebay pic 
caule of atractió which is made by Ligaturedilt 
and perchance of all fluxes, viz. as in elio 
hands, when the vesxs are drawn togethesls 
by that L;gatere which I call lbi chr 
blood cannot go forth; inthemean tinm 
if it be driven violently through the aree 
*'es, that is to fay by the force of the beartt qh | 
of neceflity the part muftbe fill'd and: dil 
ftended. n 
For otherwife how could it be ? foll 
Feat, anguilb , and force of the vacuum dont 
inceed attract, but fo as the part may bo 
full, not that it fhould be diftended, angl: 
iwoln beyond its natural conftitution, Buff. 
for the in-thrufting, and ftraight in-driiflj 
vinjg 


Ofthe notion ef. the Ff, CAVE, Cc, 
‘qui of the blood,it is neither to be beleevd 
ji can it be demon trated a member can 
i Wuddenly opprefs'd. che fleth fuffer a fo- 
won ofits coxtinuum, and the veffels be 
(un to. burft, chat chis can either be done 
Ly ls angaifp , beat, Or force of the Vac 
b. 
Moreover it fo falls out, that there isan 
«Araction made by the ligature , without 
wiigrfef, heat, or force Of che vacuum. But 
Ay any axgai/> the blood fhould chance 
ie attracted, which way fhould, beneath 
v 4egatarc, the hands, and the fingers,and 
(ims fell, and become fwell'd, che arm 
ng tyed at the elbow,feeing that by rea- 
"ofthe compreflion of the Zz«tse the 
bod could not come thither through the 
vs ? and why fhould chére no figne ap- 
Bir above the /igature either of tumour or 
“ WMetio, neither any figne of attraction or 
! Bux at all ? 
7" (Bat this is the manifeft caufe of attracti- 
" 8 beneath the digsture , and of {welling 
"Trond meafure in the band and fingers, 
Bwit, that the blood does enter forci- 
"QW and apace, but cannot get out a- 
jn. 


' SHence is ali thecaüfe of tumour ; and of 


"foppreffive redundancie in any part ; 
faute the wayes of ingreffe are open, and 
that wayes ofregreffe fhuc : hence it mnft 
dds follow, that che bemour fhould a- 


Ez bound, 
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bound, andthe part be raifed with fwq | 
ling. i 
Whether may it not be from hence ttl 
in fwellings which are inflam’d, fo longa; 
the {welling receives increafe , and isi 


fhall be for our after-fearch ; as like! 
whether that happens from hence, (wif: 
by chance I had experience ofin my fes]! 
I falling out of a Coach, and being forapto 
what hurt in my forhead, there where 1t 
little branch of the arterte creeps out of tft 
temples, I felt a fwelling about the bignegt « 
ofan egge in the {pace of twenty pullffi: 
without either heat or much pain, viz. lr: 
caufe of the nearneffe of the arterse, 1M; 
blood was abundantly and more fwilflu 
driven into the bruz'd place. | 
Hence does it appear for what caufes}-- 
P hlebotomsie when we would have the bleo} 
leap out further and with greater force,,}) 
bind it above the cutting of the vein , tili 
below;. but ifit flow in fo great quanti], 
through the veins from the fuperiour pap, 
that d:garére would not only not help, bo}, 
hinder: for ic were more likely thatt}} 
fhould be bound below, that the blood Ib. 
ing hinder'd might goe out moreabuft.. 
dantly if it did flow thither, and defceqp 
from the upper partsinto the veins. Tay 


Of the motion of the Heart, ee. 


@e from fomewhere elfe, it is driven by 
i: Mart eries into the lower vezes , in which 

yMireffe by reafon of the ligature is hin- 
wid, the veizs {well and can fqueeze it 
Ix, and chrow it further through the ori« 
ll but fee, the Jzgatzre being unty’d, and 
48 way of egrefíe being open, the blood 
iih no longer come, but drop by drop, 
gmat which every body knows, If in Fhdcu 

Wie you either untie the band, or bind 
,ieelow,or bind the member with too //z;& 
wature it comes not forth, as ifall force 
,Betakenírom it, becaufe forfooth the 


Er of entrance and 


pugh the 


influx of blood 


arteries is by that fiit lia 
Bvre intercepted, or a more free re- 
ite is granted through the veins, the lin 
. Aere bing untyed. 


CH XA P. XII. 


it there 15 actrcnlasson of the blood, from 
ithe confirmat 20A of the fccond fo p pofi. 


n ario. 


(iBeing thefe things are fo, it is certain 
Rthat another thing which J faid before is 
wife confirm'd ; that the blood does 
. Mtinually paffe. through the Scart. For 
" tifec in the habit of the body , that che 


E 3 


blood 
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blood flows continually out of the artersed).,,. 
into the vesms, not out of the veis; into thi.,,, 
arteries : We fee moreover, that from ong. 
arm the whole maffe of blood may be ery)... 
haufted, and that coo by opening but orn), 
cuticular vein witha lance, if the gatum. 
be handfomly made: We fee befides, thaa)..... 
it is powred out fo forcibly , and fo abun... 
dancly, that it is certain that not only thaal,, 
which was comprehended in the arm bed), . 
neath the ligature, beforethe fe&ion, 4), 
quickly and ina little time evacuated, bud.’ 
likewife the blood out ofthe whole boditdl. 
as well the vééns as the arteries. | 
Wherefore we muft confeffe firft that bij), 
ftrength and force it isfurnifh'd , and bby). 
force it is driven beyond the ligature ( fool", 
with force it goes out, and therefore boy. 
the ftrength and pulie ofthe Zezzr) for thi, 
force and impulfion of the blood is onll | 
from the beart. | | 
^ Next, thatthis flux comes from thi bh. 
heart, and thatit flows by a paffage madii: 
through the heart out of the great veiass], 
leeing below the Zigatzre the blood entett]. " 
by the arteries, not by the veins, and chi 
arteries at no time receive blood out of thi 
veins, unleffeit be out of the deft vestrieli 
ofthe heart. Nor could there any otherr].. " 
wile fo great abundance be exhaufted oum. 
of one veiw, making a ligarure above, eed," 
Specially fo forcibly, fo abundantly, fo iM ‘a 


rj 
fh 
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Of the motion of the Heart, «^c, 
$, fo fuddenly, unleffe the confequents 
“pe atchieved by che force and impulfion 
“whe Zeart, as is faid. | 
And if the fe thing: be fog we may very 
“@nly make a computation of the quanti- 
;"É'and argue concerning the motion of 
jod. Forifany one (the blood brea- 
^is out according to its ufual effufion and 
/"Éce ) fuffer it to come fo for half an hour, 
''M:body needs deubt but that the greateft 
ie of it being exbafted , faintings and 
;"indings would follow , and not only the 
\Geries, buc the greateft veins would be 
iti wife emptied : Therefore it ftands with 
tron, that inthe fpace of that halt hour 
litre pafles fo much out of the great vers 
i Hough the Pear! into the aorta. Further, 
w'\Gyou fhould reckon how many ounces 
ww through one arm, or how many oun- 
\i'®are thruft within the gessle ligature in 
(Sor 3opulfations,truly ic would minifter 
ijafion of thinking how much may paffe 


ough the other arm, both the leggs,and . 


etl h thece/»fes, and through all the other 
wheries and veins of the body: and that 
dit: flux which is made through the fags 
4l che ventricles of the beart , muft cone 
mally furnith of neceflity new blood,and 
wtamake a circuit about the veis, fince fo 
itat a quantitie cannot be furnifhed from 
' apfe things we eat,and that itis far grea- 
,Iithan is convenient for the nutrion of the 
E sl BG it 
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It is to be obferv’d further,that in the adi}, 
miniftratio of Pblebotomie this truth chancee| 
fometime.to be confirmd ; for though yobl| 
tie the right arm, and lance it as it fhoullil/ " 
be with a convenient orifice, and admintil) " 
fter all things as they ought to be , Yet ii 
fear , or any other caufe,or founding do ira) 
tervene through paflion ofthe mind,fo f n 
the heart doe beat more faintly, the blooolu: 
Willby no means pafs through but droop: 
after drop , efpecially if the Zizargre bii 
made a little ftreighter. The reaíon is, bedi 
caufe the pulfe being but faint,and the outta: 
driving force being but weak , the enfeedpii! 
bled part is notable to open the paffagglti: 
and thruft out the blood beyond the ligidi 
ture, yea nor to draw it through the lunged, 
or to remove tt plentifully out of the veissis; 
into the arteries. So after the fame marg); 
ner does it come to pafs that Womens flowin 
ers and all other fluxes of blood are frop'(Ghity 
This likewile appears by the contrary, fein 
fear being remov’d , and the {pirit recolled) |}, 
&ed, when they do return to themfelvedl,. 
the pul/fick flrengtbbeins now increafec bn. 
you fhall ftreightway fee the arteries beedh) 
more vehemently in that part where chedi:. 
are bound, and move in the wrift, and tilii. 
blood leap out farther through the orifede . 
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Of the motson of the Heart, Ge. 


CH A P. XIII. 


ibe third fuppo(ition is confirm’d, and that 
ina there isa circulation of the blood from 
Yn the third fuppofition. 
ig p Itherto concerning the quantitie of 
(i blood wich paffes through the /ungs 
vilind heart in the centre of the body, and 
wikewife from the arteries into the veins and 
ywiabit ofthe body ; Icremains that we doe 
» Btplain which way the blood flowes back 
whom the extremities through the veins in- 
ilf the heart. and how the veins are the vele 
(Pls that carry it from the extremities to the 
entre, 5y which means we think thofe three 
iirounds propounded will be true, clear, 
, farm, and fufficient to gain credit. 
ol But this fhall be plain enough from the 
Wertals which are found in the concavities 
want the veins their ufe,and from ocular expe- 
iments. 
ai The moft famous Hieron. Fabr. ab aqua 
end. a moft moft learned Anatomift , and 
at venerable old man, or as the moft lear- 
^ Bned Riolanus would have it, fac Silvise did 
Virft of any délineate the membranal por- 
la/s in the veins being in the figure of a 
E. or femilunarie , the moft eminent and 
thinneft parts of the inward tunicles of the 
peint: Their fituation isin diftant places, 
‘efter a various manner , in diverfe penu 
they 


=> 
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they are connate at the fides of the vesmg: |) , 
looking upwards towards the roots of thes||’ 
andinthe middle capacity both of them. 
(for they are for the moft part two ) 100-4] 
king towards one another, equaly and duly . 
touching one another, infomuch that cheyy) 
Hel are apt to ftick together at the extremitiess)) | 
MONI and to be joynd ; and leffjthey fhouldil 
PLE hinder any thing to return from the roots] . 
nli of the veis; into the little branches,or from] 
the greater into che lefs , they are fo plac'tt! ^ 
that the horns of che hindermof are (tret 
EU ched towards the middles of the body of itt] " 
E which is before,and fo interchangeable. — [| 

n The finder out of thefe portals did notq[ 
FIBI anderítand the ufe of them,nor others whos! 5 
UN have faid left the blood by its weightz| ^ 

| fhould fall downward : for there are in thes] ^ 
jugular vein thofe that look downwards: ith 
and doe hinderthe blood to be carried ups" 
wards. I (as likewise others ) have found! ü A 
in the emaulgent veins and branches of chez] 
JMefenterie , thofe which did lock | to-: Du 
wards the ve»a cava , and vena porta ; addl i 
to this moreover that there are no fuch igi" 
the arreries, and it is to be obferv'd chat: 
dogs and cattle have all their portals in the? 
dividing of thecraral veins atthe begins: 
ning of the os /acr#,or in the Iliac branches} fi" 
near theCoxexdix,in which there is no fuchti [| ^ 
thing to be feared by reafon of the upright : [^ 
ftature in man, Nor are their portals in the | [| 
ERN pagulars | P. 


z-— 


Of the motion of the Heart, eic. 


sgulars , as others fay , for fear of Apo= 
exe, becaufe the matter is apt in fleep 
> flow into the head through, the feperad 


rtertese 
Nor that the blood may ftand ftillin d- 
arieztions, and thac the whole blood 
3onid not break in into tke íma!l branches 
ir thofe which are more capacious: for they 
|; fre likewife placd where there are no diva- 
"Becations, though I confefs they are more 
| fequent where divaricatsons are. 
4 Nor that the motion of the blood may 


"He retarded from the centre of the body ; 


' Dr it is likely that it is thruft in leyfurely e« 
"hough of its own accord , out of the gtea- 
"Ser into the effer branches , and fo that it 
"ia feparated {rom the maffe and fountain : 
Sut the portalls were meerly made, left 


TT he blood fhould move from the greater 


M d into the Zeffer and tear or fwel chem ; 

"nd thatit fhould not goe from the centre 
"AF the body to the extremities, bur rather 

lom the extremities to the centre. T here- 
;" epre by this motion the /mail Portals are ea- 
ily fhnt, and hinder any thing which is 
i/fontrary to them ; for they are fo placd 
i End ordain'd , that if any thing fhould not 
liie fufficiently hindred in the paffage by 
isi! Me bornes of the formoft, but fhould efcape 
ils it were through a chinck , the convexi- 
«fy or vault of the next might receive it, and 
Mi Ip hinder it from paffing any further. 
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Thave often triedgghat in diffe&ion iilii 
Beginning at the roots ofthe veins I did 
put in the Probe towards the fmall branchesg) 5 
with all the skill I could , that it could notely 
be further driven by reafon of the hindes-ls. 
rance of the Portal: On the contrary, iff) 
I did put it in outwardly from the branchessh;. 
towards the root, it paffed very eafily. Im 
many places two portal/s are fo interchane4lu( 
geably plac’d and fitted, that when theyy 
are elevated in the middle of che concavityjliso 
of the vei», they clofe with one another toon, 
a hairs bredth, and in their extremitiessly. 
and convexities are united interchangeablygll. 
that you can neither fee with your eyes», 
fight nor any way difcern any crevice ogg 
conjunction: on the contrary from out-- m 
wardly putting ina Probe they eafily gives}, : 
way ,(and like thofe gates or fluces byili.. 
which the courfe of rivers is {topt ) theyj]... 
are eafily turn'd back to intercept the: b. 
motion of the blood from the vena cavas]... 
and the heart, and being clofely liftedl].. 
up in many places whilft they are intere. 
changeably fhut they doe quite hinder and! b: 
fupprefs, nor by any means fuffer the blood ||}, 
to move neither upwards to ‘the head nor: TM 
downwards to the feet, tior to the fides ort hs 
arms, but do ftop and refift all manner oft]. 
motion of the blood, which is begun]. 
in the greater veins and ends in the: M 
leffer , yet doe obey any which is begun) 


by |i 


Of the mot ion of the Heart, cic; 


ly the fmall veins and ends inthe greater, 
‘i Ind does provide a free and open way for 


"4 But that this truth may the more clearly 
"iSppear 5 let the arm of a manalive be ti- 
Jl abovethe Elbow ,as if it were to let 


ood, A A will appearat diftance efpe- 
ally in country people and thofe who are 


"Iwoln vein'd, like little nodes, or fwellings : 


"And B C D EF not only where the diva- 
ülficarzeris E F but likewife where there is 
"None C D, and thefe nodes are made by the 
vlrtalr. They thus appearing in the infide 
rat che hand or cubite, if you draw down 
wie blood with your thumb or finger from 
''lne node O to H in the fecond figure, you 
yall fee that none can follow ( the portaé 
jillmuite hindring it) and that tbe part of the 


Wein HO of the fecond figure, drawn 
‘mown betwixt the {welling and the finger, 
jid) quite obliterated , and yet ful! enough 
4 libove the knot or portal OH: Nay if you 


uo retain the blood fo drove down and the 
(ood emptied H , and do prefs downward 


rich tother hand the upper part of the vein 


w ; in the third figure, being full, you 


nall find that by no means tt can be forc'd 


Jur driven beyond the portal O ; But how 


uch more you do endeavour to do this ; 


,'"in much the more fhall you fee at the portal 
Ar fwelling of O, of the third, the vein 


woln and diftended , and yetthat H O of 


the 


77 
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the third figure is emptie below. . |i 
Hence, fincea man may make experfil..: 
mentinmany places, it appears that chy), 
function of the portal! in the veins. is cj. 
fame as that of the Sigmeoides, or thresqbo 

ointed portals, which are made in the «qi 
rifice ofthe aorta or wena arrerio[agto Wilh, 
that they may be cloiely (hut up, leit theayj,, 
Should hinder the blood to return back 4a}, 

ain. | | b 
Befides tying the arm again as befotri;. 
A A, andthe weizs fwélling , if you holt... 
the vein below any fwelling or porta! at aw. 
ny diftance L of che fourch,and afterward), 
with your finger M. drive the blood upp, 
wards above the portal N, you fhall fei. 
that part ofthe veis L N to remain empty; 
and thatitcannot return by reafon of chy, * 
portallH O 2. but taking away your fing), 
ger H 3. or L in the fourth figure, youl}, 
fhall fee't again fill'd by che lower vetzsrly. 
and be like D C of the x. fo that frog 
hence it appears plainly,chat the blood dosed, | 
move towards the upper parts and cho. 
heart in the veins, and not onthe contra), 
fy ; and albeit in fome places which am. ' 
not clofely fhut , or where there is but om 
portal, the paffage of the blood from th 
centre feems not to be quite hindred, yee, 
for the moft part it appears fo , or at leailli. 
that which is negligently perform'd in form 
places isrecompeni’d by the portals, in on] i 


Of the motion of the Heart, chc. 
' @ following, either through their number, 
'""figence, or fome other way, iniomuch as 
"Rt veins arethe open and patent wayes of 
"" flurning the blood to the heart, but quite 
*"lo'd in its going out from thence. 
MTT bis is moreover to be oblerv'd, tying 
"ge arm as before, and the veins fwelling, 
NE nodes or. Portals appearing , if below 
VW Porta! in any place where you find the 
it you place your finger,which may hold 
"t veiz, that no blood may goe from your 
"nd upwards, then fqueeze with your fin- 
V the blood from that part ofthe vein L 
tf bove the Pera! as was faid before, then 
wing away your finger L fuffer it to be 
bl fd up by thofeunder,as D C, and then 
i fing again with your thumb inthe fame 
‘life, fqueeze out the blood L Nand H 
Uf and do this a thoufand timesin a little 
ie. 
"Now if you reckon the bufineffe, how 
"ch by one compreffion moves upwards 
yfuppreflion ofthe portal , and multiply- 
4| that by thoufands, you fhall find fo 
ich blood pafs'd by this means through a 
je part of a veis, that you will find your 
yiperfe&ly perfwaded concerning the cir» 
tion of the blood, and of its fwift moe 
dr. 
slut left you fhould fay, that by this 
ins Nature is forc'd;if you doe this in 
lliads farre diftant, and doe ir aad 
| ing 
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king away your thumb, how foon, and heal,’ 
fwiftly the blood returns and fills the lowr 
part of the vein, 1doe not doubt but yea) 
will find the very fame. | 
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CHAP. XIV. 


The Conclufion of the demonflration of eth 
circulation of the blood. te 


Ow then in the laft place we mad! 
bring our opinion, concerning £j . 
circulation of tbe blood, and propound it: 
all men. E 
Seeing it is confirm'd by reafons and ocd 
lar experiments, that the blood does paf" 
through the /uzg s and beart by the pulfe:j/ 
the ventricles, and is driven in and fent ti), 
to the whole body, and does creep into td] ^ 
veins and porofities of the flefh , au 
through them returns from the little vil 
into the greater, from the circumference: 
the centre, from whence it comes at laft 1f 
tothe vena cava , and into the ear of ti’: 
heart in fo great abundance , with fo gredi 
flux, and reflux, from hence through t: 
arteries thither, from thence through tQ" 
veins hither back again, fo that it cannott]| 
furnifhed by thofe things which we dij", 
take in, and in a far greater abundance thi" 
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Of the motion of the Ffoayt e; 
»yicompetent for nourifhment: Itmuftbe 
vide neceffity concluded that the blood is dri- 
jdt into a round by a circular moticn in 
atures, and that it moves perpetually; 
id hence does arifethe a@ion and fuün- 
Jon of the Zearz , which by pulfation it 
"Worms. and laftly, that the motion 
id pulfation of the heart is the onely 
gife, 2 


CHAP. XV. 


"be circulation ef tbe blood is eonfirm'd by 
"probable reafons. ° 


“) Ut it will not be amiffe likewife to add 
‘Wthis, chat according to {ome common 
"Mons it is convenient, and it ought to be 
LPaEirft Arift.de refbir. & libs 2. 3. of the 
VU Wer of creatnres) feeing death is a corrup- 
2; S which befalls by reafon of the defect 
" Beat, and all things which are hot being 
"fe, are cold when they die , there mutt 
tds be a place and beginning of heat,(as 
“Were a Fire , and dwelling houfe ) by 
lich the nurfery of Nature, and the firít 
if flínnin gs of inbred fire may be contain'd 
aif’) preferv’d’; from whence heat and life 
wit flow, as from their beginnings into all 
Mts; whither the aliment of it fhould 
TN : come, 
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22 Anatomical Exercifes 
come , and on which all nutrition and ver! 
getaticn fhiould depend. 

"And chac this place isthe heart , fronnt 
whence isthe beginning of life, Iwoultd: 

UR have no body to doubt. | 

TUM There is thereforea motion requit'd tt ™ 

li the blood, andíucha one as that) it maar 

TURA return again to the heart ; for being ferme 

M far away into the outward parts of the boot: 

dy (as Aviffiz part. de Anim.) from tig 

RR M own fountain, it would congeal and be ial; 

MI movable. ( For we doe fee, that by ai) 

JE tion, beat and pirit is ingender'd, and presi 

He ferv'd in all things and by want of it ved): 

| nifhes.) Seeing therefore, that the blocofit 
ftaying in the outward’ parts is congealegis; 
by the cold of the extremities, and of chi! 
ambient air, andis deftitute of Pirits, Wu 
it isin dead chings, it was needfull it fhoullu; 

AP refume and redintegrate , by its return dfi 

Wd gain, as well heats, as fpirit , and indeed Ib 

| | own prefervation, from its own fountaul 

EMO and beginning. | | 

AM We fee, that by the exterfour cold, tlf: 
extremities are fometimes chill, infomuadie,, 
as nofe. hands, and cheeks, doe look bles. 
like thofe of dead men, becaufe that tlh, 
blood ftands ftill'in them,(as it does in Cogn), 
kaffes in thofe parts which are down feel), 
ding, whence itcomes, that the membof}) 
are numm'd, and hardly moveable, fo eli 
they feem quite almoft to have loft " m 
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Of the motion of the Heart, ce, 
"wey could certainly by no means (efpe- 
tlly fo foon ) recover heat, and colour, 
"d life, unlels they were by a new o- 
Binal, a Flux , and appulfion of heat, a- 
$ncherifh'd. For how can they attra& 
atv hom heat and life are almoft extin&? 
'tifithofe that have their paffages condensd 
48 ftopt with congeal’d blood, how 
illd they receive the comming nourifh- 
Antand blood unlefs they did difmiffe 
hilt which they before contain'd, and un- 
rli the heart were really that beginning 
{gm whence heat and life (as 4777. refpi- 
lif 2. ) and from whence new blood be- 
m paffed through the arteries imbued 
gll fpirit , that which is enfeebled and 
Jj Rid might be driven out, and all the 
;/Bts might redintegrate their languifhing 
{it and vital nourtfíhment almoft extin& ? 
,"rlence itis thatít may come to paffe , 
jeat the bear being untouch’d, life may be 
Jfor'd to the reft of the patts,and found- 
Be recover’d; but the bear: being refri- 
(ted or affected with [ome heavy di- 
"die, the whole animal ruft needs füffer, 
lf fal to corruption. When the beginning 
"prrupted, (as Ariff, 3 de.t4*t. Anim. ) 
_aeis nothing which can afford help to 
"Mr thofethings which do depend upon 
"nd hence perchance thé reafon may 
"Blrawn, wby in thofethat with grief, 
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Anatomical Exercifes 
love,cares;and the like are poffeffed,a conu) 
fumption or continuation happens, 990/^ 
cacochymie, or abundance of cruditiess!^ ' 
which caufe all difeafes and kill. men. Ecq!" 
every paffion of the mind which trouble” 
mens fpirits, either with grief, joy, hopee 
or anxiety , and getsacceffe to the beam 
there makes it to change from its nad 
turall confticution, by diftemperaturee^ 
pulfation, and thereft , that infecting @ po 
the nourifhment , and weakning tH" 
ftrength , it ought not af all to feem woo!" 
derfullifit afterwards beget divers form: 
ofincurable difeafes , in the members, atm 
in the body, feeing the whole body 
that cafeis affli@ed by the corruption | 
the nourifhment , and defect of che nq 
tive warrnth. E 

Befides all this, feeing all creatures leg! 
by nourifhment inwardly concocted ,. I" 
is neceffary that the concoction and diftiff 
bution be perfect , and for that caufe tlla. 
place and receptacle where the nourihi tt: 
ment is perfected, and from, whence ililf'u: 
deriv'd to every member. But this place: iy 
the beart , fince it alone ot all the pastu 
( though it has for tts. private ufe the comp, 
nal vein and arterie ) does contain in| Bu 
concavities as incifterns, or a celler, (QM, 
witears or ventricles) blood for the puilt hi 
lick ufe ofthe body ; but the reft of | #7 
partshaveit only in veflels for their 09] 
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Of the motion of tbe Heart, ec. 
4 Sehoof, and for private ufe. Befides, the 
wart only isfo plac’d and appointed, that 

a om thence by its pulfe it may equallie di- 
quaribuce and difpence ( and that according 
a> meafure,and the concavities of the arte. 
zn which are to fupply every part ) to 
(Sole which want, and deal it after this 
,anner , as out of a treafüreand fountain. 
jig Oreover to this difribution and motion 
ivf the blood , violence, and an impullor is 
,,dquir'd, fuch as the bearris. To this add, 
.jat the blood does eafily concentricate , 
Jd joyn ofits own accord , to its bepin« 
igh, asa parttothe whole, oras a drop 
wwe water fpilt upon the tableto the whole 
,Rfle, as it does very fwiftly, for flen- 
"t caufes, fuch as are eof , fear , horror, 
Athe like. Befides, it is fqueéz’d out of 
JBe capular veias into the little branches 


; sae i a 
"ud from thence intothe greater, bé the 


aption of the members and mzfcles:Like- 
"afe the blood is apter to move from the 
"  fscumference to the centre,than otherwiié 
"apughthe portals did not hinder. From 
 Mrence it follows, thatifit do leave its 
spinning , and move againft its will, and 
rer into places narrower, and colder , 
ak it has need of violence and an impul- 
Wm ,fach is the Aeare only, as we {aid but 
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CHAP. XVI. 


The circulation of the blood is prov'd bur | 
confequence. | 


[^Here are likewife Queftions, whickhy 
À from thisfuppofed verity, for creatingg). . 
of belief, as arguments 4 pefferiore, are nobi], 
altogether unufefull. Thefe though thepy) | 
be envelop’d in much doubtfullneffe ud 
obfcurity, yet eafily admit ofthe affignaal " 
tion of caufes and reafons. i 
We fee in contagion , in "—- n 
wounds, orin the bitings of Serpents, onl, 
goad doggs , in the French Pox, and thi” 
like , that the part touched being not hurtt 
itio falls out thatthe whole habit of di 
body is vitiated. The Frezcb Pox fomed) ” 
times bewrayes it felt by the pain of thy 
head,or the fhoulders,or other Symptome ^ 
the genitals having no hurt at all. Thi”! 
wound made by the bitins of a mad dogg 
being cured, we have notwithftanding obWr" 
ferved,thata fzaver, and other horribbl^ 
Symtoms have enfued : Becaufe the contaq] 
gion being imprinted into the part, it 3pm ^ 
pears, thatit is from hence carried to tha" 
bzart with the blood returning , and caa 
afterwards infe& the whole body. In tha’ 
beginning of a tertia» feaver the morbyj 
fick caule goingto the heart makes chery, 
; breath 
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Of the motion of the Heart, ec. 
reathlefle, fighing, and lazie, becaufe 
1e vital beginning is oppreffed, and the 
lood is driven againft the lungs, and 

,Ifickaed , and finds no paffage (1fpeak 

- «is 5 having had experience from the dif 
*&ion of them that have dyed in the be- 
inning of the acceffion) then the puliati- 
ns ate always frequent, little, and fomee 
mes diforderly : Butthe heat being in- 

; &reas'd , and the matter obtenuated , the 

Mayes being open, and paffages made, 
; ye whole body grows hot, the pulfes be- 
“sme greater and more vehement, the 

troxiím of the feaver growing ‘higher, 

"f wit, the preternatural heat being kind- 

gl in the Lear , is diffus'd from thence by 

"WB arteries into the whole body, to- 

ther with the morbifick matter, which 

Ichis means is overcome and diffolved by 
ture. 

i’ SLikewife , feeing medicaments outward. 

‘i! Papplyed , ever ufe their force within, as 

/ «hey were taken inwardly; ( Coloquinti- 

Sand Aloes loofen the bellie; Garlick 

iiS Myed to the foles of the feet, caufes ex- 

Wt oration ; Cantharides move utine, and 

el@dialls doe corroborate , and infinite 

t &his kind. ) From hence it is conftantly 

i'Mier'd, perchance not without caufe, that 

iN veins, through their or! fices ; draw a 

"Mle ofthofe things which are outwardly 

O@lyed , and carry it in with the blood, 
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fenterie do fuck the Chylus out of the intelli: 
flines , and carry it to the Lever, cogcthead gti 


Anatomical Exercifes 
after the fame manner as thofe in the 2e 


à 


with the blood. ju 
— Jn the CMefenterie likewife , the M n 
entering into the Celiac arterie, the upperinin 
and neither Aefeuterses, soes forward tah: 
the isteffizes ; by which, together witlly.s 
the Chylus attracted by the veins , it reet: 
turns through the many branches of thenmi : 
into the Porta of the diver , and throughija : 
itinto the venacavas foit comes to paflegini:: 
that the blood in thefe vesms is imbuee(lu 
with the fame colour and confiftence , adi: 
in the reft , otherwife than many believed} 
for we muft needs believe, that it verfu 
fitly and probably comesto paffe , in. chi: 
ftemme ‘or branch of the capslar vesnem ti 
h 


iy’ 
" 
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Chylus upwards, another of the bloow 
downwards; but isnot this done by 


Chylus fhould be mix'd with the concodtegli 
blood in equall proportions , no conco&ilhi,, 
on, tranimutation , or fanguificacioghy;,, 
fhould from thence arile: But rather finn} |, 
they are interchangeably-active and paijiy,, 
five, fromthe union ofthem being alti, 
red, there fhould arife a mixture, and} |i», 
thing of a middle nature betwixt the cway, 
as in the mixing of wine and water , thee | 
fs begotten a wine-foy! > But now , wh... 

willl! 


| 


J 
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Of rhe motion of rhe: Heart, cc. T 
ith the great quantity of blood which 


heaiffes by, a part of the C£j/ie is mix'd 
uti “cer this manner, and as it were in no re- 


arkable proportion , that doth (as 4- 


tiifforle fayes ) more eafily come to paffe; 


when one drop of water is put into 


mubogfhead of wine, or on the contra- 
mft, the whole is not mixed, but it is 


ther wine or water ; fo in the A4ef- 
iraick veins , being diffe&ted , there is 


wbund a Chymus, not the C hyles and 
)lfood a part,but mixed, and the fame both 
colour and confiftenceto the fenfe, as 


«ppears in the reft of the veszs - in which 


yaptwithftanding , becaufe there is fome- 
ping of the Chylus inconcocted, although 


ifenfible , Nature hath placed the Z/ver , 


, the Afeanders orcrooks of which it is 
_(@elay’d , and receives a fuller tranfmuta- 


on, left coming too foonraw to the 
part , it fhould overwhelm the beginning 


'líe. Hence in Embryons there is no 


sole of the diver where the Umbilical vein 
,eoth apparently paffe through the whole, 


pr there ftands out of the perra of the liver 
hole or Axsaftomofis , that the blood 


jueturning from the sste/fins of the birth, 
yamffing not through the Zver, but the 
“ @erementioned Umbilical vein,might goto 
| ane beart,tagether with the mothers blood 


turning from the Placenta of the womb ; 
‘om whence Jikewife, in the firft forming, 
Qi 
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‘Anatomical Exercifes 
of the birth,it comes to paffe,that the Avery}, ; 
ismadelaft. We likewife in a womanss)), 
untimely birth, have obíerv'd all the meme... 
bersfhap'd, the Gewitals diftin&ly , andi 
yet fcarce any foundation of the Ziver to»; 
have beenlaid. And truly fo long as thes... 
members (aslikewife the Pear? it felf ima), 
the beginning ) are all whole, and thatt),,), 
there is no redneffe conteyn’d inthe veins, lu... 
you fhall fee nothing but a rude collection... 
asit were of blood , without the veffels,,|), ;: 
in ftead of the iver, which you wouldl|,,, 
think to be fome brufe or brokemi},. 
veinet. * 

There are ina Eggasit were two fme: 
bilical veffels, one paffing through chez, 
whole iver, from the whire, and going di--Ji.. 
re&ly to the beart; the other going tron 1 i 
the yolk, and ending in the vena portas\ 
For fo it is, that a Chick is firft onely nous--] 
rifhed and found by the »bite, and after--]. 
wards by the yolk, after its perfection andi}. 
exclufion; for the yo/k may be found to bez], 
contein’d in the belly of the Chick many]. 
dayes after che hatching , and itis anfwe--|) ^ 
rable to the nourifhing of milk in others), 
creatures.But we (hall {peak of thefe thingss|,'" 
more conveniently in our oblervationsi]l 
concerning the forming of births , wherez] ^ 
there may be many enquiries of this nass]. 
ture, why this is firft made and perfected 5, : 
and that afterwards ; and of the principa--|.° 
litie ps 
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Of the motion of the Heart, chc. 


tie of Members, what partis the caule 


3WFanother ; and many things likewife con- 


erning the heart , Aswhy( as drift. de 
art. Anim. 3.) it was made the firft con- 
iftent, and feems to have initlife, moti- 
n, apd fenfe, before any thing ofthe reft 
Frhe body be perfected ; And likewife of 


The blood, why before all things, and how 


"has in it the beginning of life, and of 


hecreature; why it requires to be mov'd 
nd driven up and down; and then for 


“Syhat caufe the heart feems to have been 
“Shade. 


Aina f 
) 


si@rhat thofe fignifie, and whatthefe , and 


After the fame manner inthe {peculati- 


Gn of pulfes, to wit, why fuch are Geadly, 


thers not. andin all kinds by contem- 
lation of their caufes and prelages, 
rhy. 

Likewife inthe crifi/es and expurgatsons 


“fNature; in nutrition, efpeciallyin di- 
i" ribution of the nutriment ; and likewife 
on all fluxions, &c. 


Laftly, in all parts of Phy/ick, Pbyjiolo- 


\ecal, Parhological, Semeiorick, Therapene 


ick, when Ido confider with my felfhow 


pany queftions may be determined, this 


“ruth and light being given; how many 


iioubts may be folved , how many obfcure 
"ings made clear , I find a moft large 


eld, where I might run out fo far, and 
nlarge my felf fo much, that it would not 
en- 
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only fwell into a great volume, which iji 
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notmy intention, but even my life*timh( c 
would be too fhorc to make an end 69), , 


ite 


ss 
* 


«d 
Therefore in this place, that is to fay, lil)... 
the following Chapter, I thallonely em 
deavour to referthofe things to their pro) 
perufes, and caufes, which doe appear iilo. 
the adminiftration of Avatomie, about thiliy,,, 
fabrick of the bearr, and arteries : for thermi 
where TI intend to addreffe my felf, verti 
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i 
many things are found which receive lighhi},, 
from this truth , and do in return mall. 
it more clear, which I defire to adorn, anni)... 
confirm by Anatomical arguments beyommo 
alItbereft. LT 
There is one thing , which although ii] 
ought to have place too inour obfervationll 
concerning the ule of the Addr, yet willl! 
it not be impertinent to take notice of 1f 
here by the by. | 
From the ffJesick veins drawn dowh 
into the Pazcrezz , there arife vezes fron), . 
the upper part of it: the Corozall, Poffichhl,, 
Gaftrick, and GaStreepiploich,; all of which), 
with very many &rascbes and tendons , att] 
difpers'd into the venrricle, as the mec/eram) 
ickr are into the i»teffises.  Likewife fron,’ 
theinferior part of this Hlenck, down $ DL. 
far asthe Colex and Longanon : the Ham, 
morrhoidl veinis deducted. The bloom" 
fétmrning through thole veins by bord 
| way | 
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Of the motion of the Heart, exc. 


yayes,and carrying the raweft juice with 


| Chence from the veatriele , that which 
| waterifh and thin, the chilification beir 


“ot as yet perfected ; from thence that 


hich is gtoffe and terreftriall ) in this 


"dranch of the /plenick , by the permixtion 


f contraries, it is conveniently temper'd ; 
nd Nature mixing thofe two juices of 
ore difficult concoction, by reafon of their 


iG@ontrary indifpofitions, with great abun- 
igance ofwarm blood , which ( by reafon 
i, WF the abundance of arteries ) flows abun- 
"gantly from the mi/t ,-it brings them; be- 


g now better prepar'd,to the perta of the 


in, "wer, and fupplies and recompences the 
jefe of both by fuch a ftru&ure of the 
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i We motion andcirculation of the blood ts 


confirma by thofe things which appear in 
the beart , and from thofe things which 


"WI appear in Anatomical dif[etlion, 


Doe not find the heartinall creatures 
Ko be a diftin& and feparate part; for 


(dine, as you would fay Plzxtasimals, have 


T] heart: 


Colder creatures of a fofter 


tke, and of a kind of fimilarie conftituti- 


On, 


93 


‘Anatomical E xercsles | 
on, fuch as are Palmer-worms, and Suailfi 
and very many things which are ingenderd}) 
of putrefaction, and keep not a ff ecies, have, «. 
TET no heart, as needing no impulfor to drives). 
BR the nutriment into the extremities : Fort). 
WD, chey have a body connate and of one pieces)... 
MEUM and indiftin& without members; fo thatt),.. 
DAN by the contraction and returning of theitme.. 
I MN whole bodie , they take in, expell, movegr.; 
ILU and remove the nourifhment , being calidi"; 
: Plant animals: luch as are Oyfters, Mufflesy b. 
Sponges, and all forts of Zoophyts, have nod), 
heart ; for inftead thereof they ufe theitWr 
whole body,and this whole creature is as 48). 

AM M hearts | ) 
a Invery many, and almoftall kinds obli: 
d Infecs by reafon ofthe fmallnefle ottheitf... 
i Corpulency, we cannot rightly difcern; p 
yetin Bees, flies and wa/ps we may by che), . 

ay belpe of a perfpedtive glafle. You may yi 
aa likewife fee fomething beat in dice , iq). 


em e 
E 


: 
which moreover you may clearly fee them 


hu affage of the nourifhment through cheg 
MM inteftines ( this Animal being tranfparent]lf, ' 
MET like a black fpot, by help of this multiply}. 
ing glaffe. But in thofe that have no blooe EA 
and are colder, as in Szailt, Shell fifa 
B Cruiled-Sbrizmps, and the like , thett 
ES 1 is a little part which beats(like a Zittle blad: 
B der ; oran ear )Withouta hearer, makinp 
AU its contraction and pulfe feldomer , ant 
füch a one as you cannot di'cern butinf] 
fummer, orina hot feafon. Ii | 
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Of the molion of the Heart, che. 
in thefe creatures this particle is ordain’d 
; '!mosthat there is a neceffity of fome impul- 
tn for tbe diftribution of the nourifh- 
carat, by realon of the variety of the or- 
)psck parts , or the thickneffe of their 
iftance : but the pulfations are made 
: aHomer , fometimes not at all, by reafon 
"their coldneffes,as it it meeteít for them, 
"Ing ofa doubtfull nature, fo that fome- 
+) Mes they feem to live, fometimes to die , 
"1 fometimes to live the life ofan Ani* 
!'37, fometimes the life of a Plant. 
3E his is likewife contingent to thofe In- 
"fts which doe lurk in the Winter,and are 
t as if they were dead , and do only lead 
(OE hte ofa Péawe ; but whether this doe 
wife happen to fome creatures that 
"re blood , as to Frogs , Suayls, Ser- 
| gts, SWallowes, we may not without 
\l't\fon make a queftion. 
In creatures which area little bigger ; 
ti hotter, as having blood in them, there 
in impulfion of the nutriment requir'd , 
(ia, fuch.a one perchance as is endued with 
wire force; therefore in Files, Serpents, 
yblRkes, Snails, Frogs, and others ofthe 
\®) nature, there is both one car, and one 
Wericle of the heart allotted, whence ri- 
Mithat moft true Axiom of riff. de pare. 
yam 3. That no creature having blood 
fis wanta heart, by the impulfion of 
itch it is made ftronger and more robutt, 
Le and 


Cx 
— 


= 


— 


a) 


95 


st as eC a 


o6 


eee Ce eee eee 


ther ventricle, which fhould drive the nip 


Anatomical Exercifes 
and the- nütriment is not only ftirr'd up¢ 
and down by the ear, but likewife is thrufili:: 
out further and more iwiftly. i 

That in creatures yet greater, hotterr) 
and more: perfect, ( as abounding with (41? 
great deal of hotter blood, and fuil of fpii/? 
rit ) there isa ftronger and more fleflan i 


veis 


' heart requir' d that the more ftrongly, more}: 


fwiftly, or with greater force the nutri 
ment may be thruft out, by reafon of chai, 
bignefíe of the bodie, and thickneffe «dI, 
the habit. t 

And moreover, becaufe that more peri 
fe& creatures need more perfec alimenti: 
and a more abundant native heat, that thi t; 
nutrimentof them may be concocted, angl! 
acquire a further perfection, it was fic chagfi. 
thefe creatures fhould have /#ngs,and ane ur 


triment through them. f 


So in whatfoever creature there: li: 
lungs, there is likewife in them two vutrühu 
cles of the beart, the right, and the /gf Rh 
and whereloever theright ear is in ami: 
thereisthe Jef? , noton the contrary, thi 
where the /efz is, there is the right one toot 
that I call the deft ventricle which is difti 


euifhed in place, but nor in ufe from EMP hy 
cother, which doth diffufe the blood iif)! 


tothe whole bodie, norintothe Jungs ri 

lone, hence the deft ventricle feems | Mu 

makeup the heart of it felf, being placed api, 
| 


i 


Of thé motion of the H Cart; tec, 
je middle, and fo fenc'd with higher dit- 
nes, and tram'd with greater diligence , 
vat the beart feems to have been made for 

pre left ventvicle’s fake, and the right 
snitentracle feems as it were a fervant to the 

il @ 5 and does not reach to the top of it, 

«iffnd is made up ofa thinner threefold wall, 
ltd it has,as Ariffotlefays, a kind of are 

«"Brulation above the /eft, and is more capa= 

ji BUS , as adminiftring not only matter to 

(de deft , but giving nourifhment likewife 
ithe lungs. 
©But it is to be obfervd in Embryons 

JItfe are far otherwife, and that there is 

jul fuch great difference of the ventricles | 

;4 at like two kernels in a nut they are als 

;&ft equall,the corner of the right reaches 
{4} top of the left, fo that inthem the 
ware hath as it were a doubletop at the 
"tnt. Thefe things come to paffe becauíe 
uiEhem whilft the blood does not paffe 
Bbugh the /engs , as it does paffe 

ain the right bofome of the heart to the 
>a both the ventricles do perform alike 

" @ office , bringing the blood through 

“itn the vena cava into the arteria 8247 
"What ovall hole and arterious paflage, as M 
WR been faid , and do equally divide ir I 
M the whole body, whence proceeds nu 

"Miqual conftitution. But when it is time n 

"MW. che lungs Íhould be ufed , and the 

"Ifaid unions begin to be ftop'd , thea 
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93 Anatomical Exercifes 
doesthis difference of ventricles begin tullii 
be in their ftrength, as likewife in che refit 
becaufe the right drives only through thi) 

i lungs , the left through the whole body. iit! 
ii Y here are befides thefe in the heart alfi{py 
| tendons, as may fo fay, or flefhie cwigmit 
| and very many fibrous connexions , whicemit: 
AO Arift. in his book de refpsr. and de part«aqui 
ei nim. 3. calls nerves , of which fome lil 

| are ftretch’d with divers motions, and ani 
partly hidden in furrows with deep dill 
an ches about theminthe walls. and medii 

MULA $Hin, & they are like a kind of little nu[cil 

| which are underordained , and fuperaW:, 
LM dedto the eart, as auxiliaries ; for tip! 
dI further expulfion of blood , that like thi}. 
Giligent and artificial provifion’ of taddi:; 
. ding ina (hip , they might help the bei 
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WI contracting it felfevery way, and mig lj: 
WU fqueeze out the blood more fully and fen: i 
ii cibly out of the vestrirles. if 


And this is manifeft from hence , ile 


caule ome animals havethem , fome mm i 


A and all which have them are ftrongerr}fy 
RD the deft. veatricle than in the right ; {00 I: 


animals have them in theZefz , and notte, 
allin the right, in men there are mote. 
them in the Zef? than im the right 5 aa 


E 15 more in the ventricles than in the edm 
TURA andin fomeears almoft none; there ql. 


AUN more oftheminbrawnie , muículous 18. 

| rurall bodies, and {uch as are of roughhiy,, 
he| 

| 


T 
aly 


ib fibers. and tendows, and which are 
wa cleft into ditches (as almoft in 


visa 1 


Of the motion of the Heart, ce. 

ibit of body ; than in thofe which are 
nder, and in women there are few- 
In thole creatures ir which the VeBtri- 
i within are fmooth , altogether with- 


in all íittle 


lids , Serpents s Frogs, Snails ; and the 


nies in the Partridge likewife arid the Hen, 


18 the greateft part of Fifhes ) in them 


ather thofe meros or fbers mentioned ; 


Mtr the three-fork'd portals are to be found 


«Ehe venticles, Infome animals the right 
yBiericle is fmooth within, the lef has 


> 


i {€ frous connexions, as in the Goofe , 


ava , and greater birds: In them the 
He caufe is alleged as in all, feeing 


= 


re 


; Mit Langs are {pongious & 'foft they need 
@uch force to impell. che blood through 
am; therefore inthe right vemricle ei 


; they have no fibers, or els fewer and 


,Bker, nor are fo fiethie and compara- 


to Adnfeles, but in the efr they are 


iger and more in number, more flefhie 


, M muículous , becaufe the left ventric 
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llt need of more ftreagth and force 
jon thatit ought to purfue the blood 
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 aner through the whole body. 
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"Blivestricle pofleffes the middl 
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Wt. and hath a wall three/o! 


99 


Anatomical Exeresfes 
Hence all creatures , men likewife, by) 
how muchthe habitoftheir flefh is harm": 
der and more folid, and by how muc" 
more their outward members are more flee" 
Va fhie , and fartheft from the Pert, afin 
iT brawnie, {o much more fires: , thicker 
d P robuft, and mufculous a feart have theyyf^ 

and this is neceffary and clear; on the comi" 
WE trary, by how much the more they atm 
IRA fine-fpun,of a fofter habit, and of flendere pu 
AURI bodies, fo much the fofter, flagging , anne 
| lefs fibrous heart within( or not at all) hawt 
they. T 
Likewife confider the ufe ofthe perta" 
which were made for that caufe, left cH"? 
blood once let out fhould be returned T. d 
the beart, and as wellinthe erifice of tH 
arterie, aso a vein, they are up lifted pau 
and enterchangeably joyning , they mail 
athree iquare line, fuch as is imprinted II 


Ve bee 


\ the biting of a Swzfow, that being fh 


1 


| i 


nh 
l 


LU 


more clofely they may hinder the reflax jun 

blood. [ 
Wal | There arethree forked portals in the epa 
"B try of the veza cavaand arterta venofa M i 
that when the blood is moft driven outt}h, i 

Should fall back, andforthat caufe Rs n 
are notinall creatures, in thofe in while: 


E they are, they do not leem to be made 
theíame diligence of nature , but in £00 
they are fut more exactly, in othhil: 
more carelefly and negligently ; thereto 


Ofthe motion of the Heart, chc. ^ "of 
yuan the left ventricle , that for the greater 
(mpulfion there may bea clofer ftoppage, 
hereareonly two like a Mitre, havin 
endous reaching out far, even to the conus 
pfit, through it middle, that they may 
ipe moft exactly fhut. This perchance de- 
, Reiv'd 47i/forle in making him believe that 
, ais ventricle was double, the divifion 
Jlpeing made athwart, left che blood fhould 
, fallback again into the arterie, and by 
' hat means the ftrengh of the left ventricle 
“indriving forth the blood into the whole 
odie fhould be deftroyed, therefore 
" helfe portals do much fürpaffe in bigneffe, 
' @rength , and exact fhutting, thofe which 
» mre placed in the right. Hence likewife 
"Mf neceflity , no Zeart is feen without a 
wentricle, inceit ought to be the wells 
 @ring,tountain,and cellar of blood. The 
' game does not always happen in the brain; 
“ ir almoft all forts of birds have no vene | 
"mcleinthe£ra;», as it appears in the 
quofe and Swan , the orasns of thefe, al- 
 duough the brains of a Conic be almoft as 
og, yetthe Conie hath veztricles in. the au 
train , the Goofe has not. d 
^I Likewifeswherever there is one ventricle, V 
“There hangs by it an ezr flagging , cuti- 
lar, hollow within, fuli of blood; 
"here therearetwo veztricles, there are 
'Wkewife two ears; onthe contrary, there 
"only one ear in fome creatures, or at 
| JO ae leaft 
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leaft a bladder anfwerable to an ear, ond | 
the vein it felf dilated ( but not the vere)” 
tricle ofthe heart ) making a pulfe infteadd!" 
of the heart, as it appears in Horners Beessy) 
and other Infects, whom I believe I canny 
demon(trate by fome experiments, to haveq?” 
not onlya pulfe, but a refpiration likewifeg ^ 
in that place which they call the tail i3 
whence it happens that it is lengthned and! ^ 
contracted , fometimes oftner, fometimegq 
more feldome, according as they fem]! ^ 
more panting or to be more indigent ony”! 
air : but of chis in the treatife of Refpiratiidr" 
on. It is likewife manifeft chat the ears did!" 
beat and contract themfelves, as Lfaid beay " 
fore, and caft the blood into the wentrielagh” 
whence itis, that wherefoever there is (47 


ventricle there an ear is requir'd, not onligr*' 
(as is commonly believ'd ) that it may bor": 
the receptacle and cellar of blood, ( fon" 
what needs there any pulíation for che reg" 
taining of it? ) but the fir(t movers of thi b 
blood are the cars, elpecially the rizbrz lf 


being the firft thing that lives, and thay 
Jaft chat dies , as before is faid ; for whiek 
caufethey are neceffary , that they maa! 
ferve to poure the blood into the vensrichddh! 
Butthe vextricle immediately contracting 
itielf, doth more conveniently fqueeza 
out, and more violently thruft. forch cha") 
blood , being already in motion; agp i 
when you play. at ball, you.can ftri 


Of the motion of the Heart, chc, 
farther, and more ftrongly , taking it « 
yvole, than you could only throwing it 


jie of your hand.  Butlikewife, contra- 


htothe vulgar opinion, becaufe neither 
ie beart, norany thing elfe. can fo ex- 
indit felf as that it can attra any thing 


ats diaftole ( unleffein its return to iis 


dimer. conftitution , being before fquee- 


iad like a fpunge, ) but it is certain, 
, dit all local motion comes firft , and did 


Jie its beginning , from the contraction 


dome particle; therefore by the con- 
ation of the eares , the blood is caftinto 


' B ventricles asI open’d before , and. by 


contraction of the vestricles ,-its 


" down farther and remov’d. 


Vhich truth concerning locali motion, 


' B thatthe immediate motsve organ (in 
"Breatures in which a motive fpirit is 
"aRnarily ) is contractible , as Arist. 
|'Besin his book de sfirat. and elfewhere; 


that Ariftotle did know the sufcies 


"Rin he did refer all the pains and moti- 
“win creatures to the »erves, or that 
‘mech is. contra&able , and therefore 


"aud thofe rewdoss in the heart 


y ad PP. 
3 HEV VES > 


/| Spe it fhall be made clear if at any 


Án 
Uv 


uri fhall have liberty to demonftrate 


laIrerning the mative orgass of creatures , 
P@\the fabrick ofthe ma/clex, from my 
Gp obfervations. 


jut puriuing our purpoíe concerning 
G4 the 


Anatomical E xercifes 
theufe of the ears, which we did demonsimiit 
ftrate was to fill the ventricles with blooog) iu 
we feeitcomes to paffe, that the tchickequu 
and more compact the heart is, and offi 
eroffer wall, the more servous and meh } 
cnlous the ears are to draw in and fill iiij 
andinthofein whom they are contrarrpu.: 
wife, it doesappear in them as a blaajji, 
der of blood , or a membrane conteyning}i); 
blood , as in fifhes , for there the bladdd}j; 
which isin lieu of the ear is very third dy, 
and fo large that the beart feems to {wiih 
above it; but in thole fithes in which thi} yy 
bladder is a little more fleíhie, it feerihy: 
very precifely to emulate and counterfit).:. 
the /ungs , as in the Barbell , Tench, au 
others. 1 

Infome men, to wit fuch as are brawl . 
nie, and ofa rougher habie of body dii 
have found the right ear fo ftrong andi] 
neatly madeup within, with the varied), 
contexture of fibers , that it did feemnja. 
be equall in ftrength to the ventricles)», 
other men; and truely I did wonder thi, 
in divers men there fhould be fuch défi}, 
rence. But it is to be obferv'd , that]. 
the birth the ezzs are farre greater th}, 
proportion ,' becaufe before the heart), 
made, that it may do its own fundiog),,. 
( as before was fhew'd) they do the off}, 
of the ^eart. 


But che things that 1 obíerv'd concd)), 


nz 


g 
Vy 
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motion of the Hearts eie; 
ng the forming of the birth which Imade 


| ation of before, and Ari/forle confirms 
ain egg, doe adde a great deal of credit 


‘ire light to this bufineffe; firft whilft the 


his asit were a tender worm , and 
hilft it is yet (as is ufually Ípoken) in the 


ilk, there is inita little Aladder or bag 
Which beats , and asit were a portion of 


We umbilical vein; afterwards, when the 
üfrth being fhaped , begins to have a 
ey ifronger corpulency, this little bag be- 
viming more flefhie and robuft ( changing 
408 conftitution ) turns into ears , above 


; @nich the body of the heart begins to 


gring, asyet executing no publick office; 


tthe birth, when tis already formed , 


id that the bones are diítin& from the 
fh, and it is a perfe& creature , and 


yt itis felt to have motion, then the 
dart is both found beating within, and 


| i bes gransfufe the blood as I have faid out 


thevera into the arterze through both 
P ventricles. 

So Nature being perfe& and divine, and 
aking nothing in vain, neither gave a 


!errto any where there was no need, 


tmadeit before there was any ufe for 
, but by the fame degrees in the for- 
ing of all anineals pafling through the 


miututions of all creatures ( as I may 


rinthe egg, Worm, and birth) it acquires 
perfection in them all. Thefe things 


1 AS 
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Anatomical Exercifes 
fhall be confirm’d elfwhere by many obo; 
fervations in the forming of che birth. i 
Lattly , Hippoc. in his book de Cord.didd) ; 
not without reafon call it a wu/cle , feeingg) 
the aGion and fun&ion of both is the fameg/|... 
viz. to contra it felf,and move fomewhatg. . 
elfe, chat is the blood. | 
Moreover , from the conftitution ofthegr... 
fibers, and their motive frame , as likewifed)).). 
inthe mufcles, we may fee the action and 
ufe of the heart. All Anatomifts haveg 
obferv'd with Gales , that the body of the). 
heart is made with feverall draughts of (fs 
bers ttreight, thwart, and crooked, but ima). 
aheart, being boyld the ftru&ure of thes. 
fibers it found to be otherwayes. q 
For all the fiders in the walls and in thegr. 
inclofare ate circular, as they are india, 
Spbiniler, but thofe which are in the tems i 
dons ftretched out in length , are ctookedj D. 
fo it comes to paffe that when all the fiber | 
arecontra&ed , it happens that thetopill 
brought to the bottom by the rendons, anal), 
the walls are inclofed ina round , and chi) 
heart is contracted every way,and the vem D^ 
tricles (trengthned. Wheretore fince tha di 
a&ion of it is contraction , we mutt need. 
imagin that the function of itis. to chrafi 
blood out into the arteries. | 
Nor muft we difapree from Ars/fatha 
concerning the principality of the hear 
and that it does not receive motion amma. 
DUM fenh]l^: 


dem 
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Of tbe motion of the H eart, Ce, 
ite from the raiz, nor blood from the 
I; but that is the beginning of the veins, 
dl of the. blood , and the like ; Seeing 
| «Me that endeavour to con'ute him omit 
" Bit chief argument;to wit, That the heart 
dhe firftfubfiftentjand that ic hath blood, 
it, fenfe and motion before the brain or 
«Mr were made , or appear'd diftin&ly, 
dealt before they couid perform any fun. 
"Gn. To this adde, That the bear: asa 
‘" Main internal animal, confifts longer, as 
‘Mature by the making of this firft, would 
We the whole znimal afterwards to be 
Wale, nouri(hed, preferv'd, perfe@ed by 
das Its own work and dwelling place. 
Wi heart is as it were a Prince in the Com- 
iS&wealth, in whofe perfon is the firft and 
"Bheft. government: every where; from 
ih, as from che original and foundati- 
iM all power in the z724/ is deriv'd, and 
il depend. 
it" wat befides very many things about the 
il. zes doe likewife evidence and confirm 
üllikruch ; When it is confider'd why the 
trie venofa does not beat,fince it is num. 
i) amongft the arteries; or why there is 
(i hfe found in veza arteriofa , fince the 
Me of the arteries arifes from the impul- 
Hof blood; or that the arteries in the 
nels of their tanicles, and the ftrength 
y Mem, do differ fo much from the veixs, 
Mnfe they bear the force of the impulfi- 
on 


de 


9 pu 
makes nothing in vain, and is fufficientt)}.. 
all chings, the nearer the arteries are i. 
ehe heart, the more they differ from ttl) ,, 
veins in their conftitution , and are mcd, 
robuft and full of ligaments, but intt|.. 
furtheft difperfions of them, inthe a: n 
foot; brain, mefenterie, and spermatich vn). 
fels, they are fo like in their conftitutio: m 
that earneftly viewing their tunicles 5 itt]... 
4 hard bufineffe to know one from tt... 
other. ! 

.—. And this is fo for juftcaufes. Fortis. 
further the arteries ate diftantfrom 1}, 
heart, by fo much leffe ftrength a grt. 
deal are they ftruck, the ftroak of ¥j, 
heart being weakned by the great diftanm., 
Adde to this, that the impulfion of f; 
heart, fince it muft needs be fufficient inj. . 
the trunks and branches of the erteriesi]h.. 
is leffen'd at every partition, as being dM... 
ded, infomuch that the laft divifions off m 
capillarest arteriofa feem to be verns , DL. 
only in conftitution , but likewife infir. - 
&ion, or doe not give a fenfible pulfe i. 
none at all, or elfe not alwayes, unllt" 
the beart doe beat more forcibly, or Id. 
little arterie be dilated, or more operm 
fome part. Hence it comes , that foo 


wy 
W | 


times we may find a pulfe in the tee 4 
Íc | 


Of the motson of the Heart, chee 
jmetimes in the gums, and fometimes we 
$nnot. From hence] did certainly ob- 
tve, that Boys whofe pulfes are alwayes 

.. gift and frequent were in an undoubted 

. waver, bythis onetoken; as likewifein 

“fader and delicate people by griping 
™@ their fingers, I could eafily perceive 
its the puffe of their fingers when the Fea- 
"Wr was in its ftrength. 

‘On the other fide, when the heart beats 

"ntly, not onefy notinthe fingers, but 
/"M:ther in the wrift, nor inthe temples can 
/; y pulfe be felt, as in fainting , hyftericall 

"aMiptoms, defect of pulfe, weak people, 
ai thofe that are departing: 

« Here Chirurgions are to be admonifh’d, 

|i they be deceiv'd ; becaufe in the cut. 

18 off of members, the cutting away of 

i hie tumors, and in-wounds, the blood 

ills indeed come forcibly out ofthe arte~ 

iy, but not alwayes with leaping, and that 

iil fmall arterézs doe not beat , efpecially 

Whey be tyed with a ligature.  Befide, 

WE the vena arterofa hath not only the 

(ith ftitution and tunicle of an arterie , but 

ilt 1t does not differ fo much in the thick- 

(pte ofthe tenicle from the veins as the 
v2 Ihe reafon is, becaufe the aorta 

. Ses a greater impulfion of the blood 

(itn the teft veutriclehanthat doesfrom 

M@iright ; thereforeit has the conflituti- 

uf the runicles fo much the fofter than 
| the 


10$ 


the aorta, by how much the right ventracit}\y( 
ofthe brart is weaker than the left: Amn 
by how much the contexture and foftnefif]:; 
ofthe /axgs does abate from the habit «4| ; 
the body and flefh, fo much does the exam), 
cles of the vena arterzo[a differ from that «qii 
che aorta. i 
All thefe things doe conftantly keeq},, 
proportion in mea, for the more brawnitigii,; 
mufculous, and of harder habit of boadh,, 
they are, and the ftronger , thicker , an b 
more fibrous heart they have, fo much tl. 
more an(werable ears and arteries propo, 
tionably they have in thickneffe and 14... 
flrength. Hence in thofe creatures, da M 
ventricles of whofe Aearts are imootihy, 
within, without roughneffe, portals, atm. 
with a thinner wall, as in Fi/bes, Birami 
Serpents, and very many forts of creature 
in them the arteries differ very little or mi 
thing from the thickneffe of the veras. 
Befides, the /sg5s have fach large vefles 
their vers and arterie, that che trunk of ti 
arteria venofa does exceed. both the cram 
and jugular branches, and are fo full 
blood, as by experience and my own eymi. 
fight ( nor was I deceived in the iniped 
on of thofe things which 1 faw in diffectt 
creatures ) that upon the wounding 
them, all the whole blood has run out; tt 
caufe, by reafon that in the Z«zgs and int! 
beart is the fountain, cellar, and treaftl 
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of the motion of the Heart, ce; 
tblood, and ftore-houfe of its perfe&i- 


Likewile we fee in Anatomical diffe&i- 
"M, that the left ventricle and the arteria 
' Stef does abound with fo great a quan- 
"fr of blood, and indeed of the (ame co- 
brand confiftence with that with which 
Bright ventricle and the vena arteriofais 
"f d, alike black and clotted, becaufe the 

"Rod pafles hither from thence continual 
‘@hrough the /usgs. 
IMtly, the vein call’d arteriofa, common- 
(Mas the conftitution of an arterte, the ar- 
4 venofa of a vein, becaule in truth, both 
ut @unction, confticution, and all things 
(iit that is an arterie,and this a veiz,other- 
fe than iscommonly beleev'd : befides, 
vena arteriofa hath fuch'a wide orifice, 
vilaufe it carries a great deal more blood 
wih is neceffary , for nonrifhing of the 
, rj. 
TAI thefe Phenomenas to. be obferv'd in 
Itction, and very many more, if they be 
"Mtly weigh'd, feem to clear the forefaid 
. dit abundantly,and indeed to confirm it, 
withall to oe againít the common 
@kion: Secing it is very hard for any to 
(@onftrate by any other way than we 
++ done, for what cauíe all thefe things 
@bppointed 


FINIS. 


M 
if 


OF | 
fF AMES DE BACK, BB 
nyfician in Ordinarie to che. PB 
Town of Roterdam.. d 


_. In whichhe handles, | 5 
: J benullitie of pirits, 
Sanguification, | 
T be beat of living things, - 
There is premis'd, 


AA Speech to the Reader: 


| fu 
PAPE 


oa... And annexd, — 1 : 
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Harvey's Circulation, ii 
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which are handled the honours and vevéréncé |] 

Wene tothe Inventers of Arts, the liberty of D 
opitien more e[reem d, Truth 1t the foundati- 
pz of thé Art of Phyfick, Harvey w the Aus 
thor of the Circulation of the Blood 5 by which 
many Poftions of the Antzexts are overturn d; 
the vea[on of thee/Tutbors writing a brief rule 
pf the compend of Pbyfick. 


9 Ow much thofe were efteem'd, 

p Who amongft the Antients ear- 
zs 1@ ncitly endeavouring for the có- 
1457 [9 mon good;& watchfully caring 
' for the fafe ty of their Countri- 
men;did Communicate their in- 
mations & labours to their cozvals & pofteri- 
Rewards of old propounded; and Honours 
inferr'd upon them do fufficiently (hew, sf 
Hz In- 
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| Inventers of Phyfick were number d amofigfí h 


| naffu, were all adorh'd with divine honours? 


To the Readers. 


the Gods; thofe that did excell in their Stu s 
dies, and in the Liberal Arts, being number (* 
amongft the Mufes,and the inhabitants of Parr 


This was always the care of Cities, commomiy” 
wealths, and founders of Kingdoms, to incite?!” 
the wits of their Subje&s by fuch rewards; au 
with a delight and prickto the beft- Arts am" 
Sciences; Nor were they content with thiss a 
but in diverfe places by their great pains hou" 
{es have been built, by which they might all} 
lure ftrangers who were excellent in learning] ^ 
who were to be entertain'd upon the charge” 
of the Publique, with the addition likewitee pa 
rich rewards. There are likewife College" 
erc&ed for the teaching of youthwhich beim [ut 
imbued by the learning of Matters, and teri}! 
ding to the like honours, were invited to addi 
their own Inventions to thofe of the Antientql^ 
by new rewards. Neither by: the careful 
diligence and endeavour of pofterity , weal" 
there any thing thought to‘ be derogateqr 
(rom the deferts of the Inventers of Artqna 
as if they had mot taught the Art is | 
cre and abfolute in all points + Better »" 
was that the ground-work was laid by them i 
h,asupona path or way, the Son: 
j (dra 
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“af Art might walk, thatthey might fitly be ma 
| JRueht in Sciences, or being inflam’d with the a 
5 | lat eo 
,jjaove or defire of knowledge , they might be Dl 
;;Jjdvanc d to higher things. The old’ Man be- I 
,,8ins his pofitionall do&rine, re £ loxg, life UI 
JF fbort , well confidering the bufineffe, the M 
.neth of our Art hath not only vanquifhed 


\ 


Match are taught by the moff famous men, judge, 
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To tbe Readers; 


ne mans life-time, butallages; which ha- 


, ing as yet not received perfection, will in the | i 
Ame of our pofterity, perchance, never find ic. Mal 
ffo ready are occafions for fearch, and fo great up 
me difhculty of judging, efpecially i£ being III 
,gound by the certain rules of the mind, they [fM 
"de hinderd to run out further for the fearch of M 


., Ihe truth. "The never-enough efteem’d Inter- 18 

_ ereter Of Heppecrates in his 3. B. Nat, Faculte. |i 
fap. 10. Whofoever, {ayeshe, (not {peaking | 
‘Wy thing of the perfection of Art ) defires ze | 
Mow any thing more than ordiaary, ought to M | 
"gcell others, not only in tbe rudiments of lear- 1n 
eng, but alfo be pofjet with a mad love of trath, Vy 
) Medeavouring day C night, to learn thofe things |) 


Vend much time in fearchin g and confider what 


 Sbings agree with thofe things which are obvi- 
"Mus tothe fenfe, and which doe difagree. Be- 
"Ades the fame Galen does (o much efteem the 


Iteedom of fcarching out of the truth, that in 
; H3 


6. Epi- É MU 


| does íharply reprove thofe tharbequeath anag), 


Te the Readers. un n 
6. Epicem. Aphor. 7. He call'dit a tyranny) 
that any bodie fhould be reftrained to amny)i\ 
one opinion without haniom demonttrationss hy: 
Likewile 6. Epid. Se&. 2. wApher. 17. hug 
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give themfelves over to their mafters withougy.:: 
examination. V¥hofoever, íayshe, does comiti: 
felle themfelves to be the fervants or mactert\y; 
of any perfon, thofe fo foom as they find + ie 
thing written by him, prefently approve of iil; 
both rafbly and unadvifedly, From hence ili. 
is manifeft, how candidly thofe clear lights Gi), 


p 


Phyfick did love thelight of truth, to the adj. 
dorning of Phyfical art and common fafety oj; 
all; fo that they prefer the freedom of enquililj,, 
ring after truth, fifting of reafons, and givin), 
opinion concerning any thing, (though them. 
{elves were the guides) to tyrannie and fervilj,., 
tude, for the prifons of thefe being broken, Jj... 
free {pirit is mafter of it felf ; 1 

The lively force o! tb? Soul o*recame, and paft | 

Beyond the walls o*th’ Laming world at. laft, 

And o*re this vaft in foul and thought doth drives 
^ “hence vitor, be relates what may aisve, 


what not, how, and by wba means t£ all things pove?r q 
A bound is fet, they cannot pal] e their bour . L 


Being inftructed, and as it were bred fron * 
my youth in the doàrine that thete Heroog) 
left behind them, I did carne:tly embrace tha 
pred 

| 


^ 


y E « T. ners: 
lecepts given by them , and that had as it 


Jere a (trong tye upon me to defend them» 
id for good reaton , feeing the fathers of 
iit Yat art did create us fonsof the fame, and Wi 
e owe it to them that we have profited in M 
je art, and we are forced to contefle, thac M 
ile have gaind the knowledge to which we n 
ee rifenjby theiraffitance , and the help of. |] 
"efe things which we receiv'd from them. |ui 
iid fides, thefonnes of art are tyed by an Hip- UI 
'/ibcraticall oath to efteem one another as IE 
wiüboshers, andto efteem of thofe of whom 
“iby learn’d the art; asof their Parents ; if 
ie sen a fon owes honour and reverence to his 
über, why fhould notwe, who are th 
aims of art, réverence and refpe& our patrons 
igi parents ? 
sif pon theiradvice , I didfet down and re- 
iialve in my mind , having taken the degree of 
Jaloctor , to effav nothing in the pra&ick , un- 
Ife being induced to it by a tryall ofreafon, 
! ifIheard any thing well done or fpoken 
ir another, that I fhould endeavour to 
fJarch the reafons of the thing as it came to 
, fund that I might at leaft fatisfie my felf; 1 
ling thus prepared in mind , itío happened 
(iMpout 15 yeats agoe that the Anatomical 
ikercife of Wiliam Harvey, concerning the 
ones 's 7 mo- 


“20 Te the Readers; 
motion of the beart and blood, did fall intcd}il 
my hands, after ithad been out. about fived? 
or fix years, having drawn a great many 
learned men to his opinion in this treatile , h«c! 
leaving very many Pofitions of the antiemi 
do&rine on which 1 had grounded my Íel£, hid 
was pleas'd tofay ; that the blood did noy 
move through the vezzs from the [ver for thn!) 
nutrition of every part by their attra&tiom | 

| 

t 


but that the fame was driven from th 
heart through the arterses for the aforefaiut: 
ufe, and that the fuperfluous part did reek 
curn through the veins, that being again reap 
frefh’d in the heart, and imbued with newt 
{pirits , it might be again carryed back 1th 
all the members, and that it might be retui i 
ned again often through the fame way byil 
continual circular motion. This new thingy} 
did examine , which at the firft entrance ditt! 
{eem very eafy to be refuted,but being weig'lity: 
ed ina juft ballance, and having added tt; 
reafon my owney-fignt, itwas found ined 
pugnabie, (nay, the very prick of truth enfcofa 
cing to be embrac'd) with both arms, wl | 
fhouid I doe > muft Hzppocrates be left, Gil: 
len {lighted > no, if we follow the truth feel 
ced with reafon and our fenfe , we are ft} 
Hippocrates his, we are {till galess. AV 
| thei l 
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2. Zo the Readers. 
'mibzzg to be contemned , {ays theold many, sez 

wpzog to bejudged rafoly . Hence he coms 
i: uipanids us to examine the writings of the moft 
ii, MOus men, when they are obvious to our 
n@entes , or difagree from them. Rational and 
(gogmatical Phyfick confifts. in true grounds, 
iot isany thing to be thought firm and efta- 
yi¢iflith’d, but what is approved by truth. This 
fulerefie , firft thought tobe fo in Phyfick , 
; iirew dayly, fo thatit walks not only through 
Jane Univerfities of Exgland, his native 
Country , but likewife through thofe of Ger- 
cuipany France, Italy, and our Univerfities 
4m the Low-Coustries , and befides a great 

jflompany of learned men, it tied alfo the Pro- 
-deffors to itin many places, of whom, fome 
xn their publick Lectures and Difputations, 
‘as alfo by books written to that purpofe , did 
at las divulge this opinion, with the great 
pitPplaufe of Students, that you fhall fcarce 
Jnd a Do&or created, whotknows not, yea 
aloes not approve of the Circulation of the 
. Mood. But as from one true Pofitiona thou- 
-. diand confequences are taken agreeable with 
" deafon, and a thouland leaning upon one 
“@which is confuted do totter and fall; fo did 
" ll come to pafle,that by fetting down theCir- 
"ulatory motion of the blood, innumerable 


| axiomes 
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- Ta the Readers. 


axiomes of antient writers were overturn d Ü T 
whence it comes, that all the order of teacll . 
ing istroubled , and the do&rine of Phyfied. 
is endevourd and learned altogether preped. 
fteroufly and confufedly , without any certaiij 
method, which ought to be eftablifhed by 
Pofitions link'd together, and maríhall'd i 
due order, ] 

This is the reafon that all doe fomewhad),, 
difagree in one thing or other, either in th), 
Caute of the motion ofthe blood, or in thy 
Manner, or inthe Effe&, or leave it as |. 
thing too laborious or hatefull to their co} 


ai 


° e ° j 
legues , not fearching farther 1m 1t, aft. 
| 


p te 


they had receiv'd , and by their books publi: 
fhed, approv'dofthe invention of Harvey 
concerning the Circulation of the blood , bx 
ing thereto perfwaded and convinced by ree | 


Wwe 
A 


fon, and their own ey-fight. Bur it beigg mid. 
handíome for me to negle& the fcrutime (47 
this bufineffe, or to ftand in a doubtfull cop: 
dition, Idid undertake to fearch into, aig 
examine the reafon, the action , and wih’ 
of the parts, and did endeavour throug)” 
carefull fearch to peece up and illuftraif 
jn a little method that Ag A which hl 
been deftroyed. Butthis was not done wii 
fo great filence  butthat there did often. D 

rey 


| 


| 


Tothe Readers. 
Ke difcourfes of it amongítmy colleeues and 


lther my familias, as likewife Jlometimes 
hofe things which did chance to. concern the 


"E irculation of the blood we rein our Anato- 


j ‘Aucal demonftrations handled and canvas "ds 


A [hence i happened, whilft fome did fearch 


fter thefe things, and that ferioufly, new 


| ern alwayes occurring , they did carneftly 


d friendly intreat me, ‘that I would publifh 


“}r.commion ufe fuch things as in this matter J 


d ftudied ; which although it was trouble- 


i bme to me now growing old, it being two 
"nd thirty years paft, (ince I gave.my 1elf to 


Fattice, and (as itisufuall) I had ina man- 
Why left all che Theorick part , (if this matter 


“pncerning Circulation bad not waken'd it) 


— 


<= c—H 
ex 


"here could be not time enough for me (being 
(th bufied with my own affairs, and with my 
xp pe cito beftow upon this work. Yetthat 


might pleafemy friends, I fuffer'd.my. felf, 


iul iHuline and unwilling, at t aft to be intrcated, 
ji ‘Momuch, that I might adde fomething to the 
i Areatife of Doctor Harvey.of the heart and 
ood, which might be tothe fame purpofe ; 


Phich Book eA apr Leers a vigilant Stati- 


i i Meter hath lately given to the Preffe : Idid 


nfl 


n therefore undertake to write a Difcourfe con- 


i wirning the heart, partly becaule it agrees 


with 


uto ii d: Ep. 
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hy Te the Readers. | 
with Do&or Harveys purpofe, and partly th); 
caufe I thought that the fcrutinie of the heed. 
was more acurately to be handled, and wj. 
a more diligent care to be enquir’d after. Hi) 
the beleev'd excellencie and fplendour of 
hath fo bewitched the minds of both Antiq, 
and Neoterick Philofophers , and fo blinclj; 
their eyes, that not feeing the clear light]. 
truth, they receive nothing but things obicuil}. 
and conceiv'd in their own imaginations if}: 
truth. Therefore,whilft I endeavour to take]: 
way thofe mifts & cataracts fro their eys, HE. 
earne(ly intreat that I be not blam’d forfucd 
one as endeavours to take away from the 4 [ 
tients their proper honour, and from the i), 
thers of the Art the reverence which is dueg| ^ 
them, and as if I would diminiíh broth" 
ly concord amongft the Sons of Artjif I expx 


that little which I have conceiv'd infny mi 
being call'd to counfell,whilft the reformat. 
of the Method of Phyfick is in hand; and I 
I be accufed as if I would further difornf, 
it, ( it being not enough for me that by briifl : 
| 
| 
| 


] 


ing in of the Circulatorie motion, the natu. 
and vital faculties are confus'd ) and rejill 
Hippocrates his an tient: Oecozomie of the |i 
$ 


dy, hitherto received of all; and overturn 4: 
foundation of that doGrine 5 I hope it willl)” 
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To the Readers, 
temedie for that evill,if I excufe and free my 
yf of it in the very entrance. Since the Ana 

; tick Method of teaching did alwayes feem 
bit commodious to the moft eminent. in 
"hyfick for the explication and fearch of hu- 
_ ane nature, they took a divifion out of Hzp- 

Erates writings, by which they. doe divide 

yt le bodie, into things conteining; things con 

taned, and things impelling or impulfive : 
“hing conteining 5 they call the folid partss 
“dings contein’d,they call humours; things im- 
“ling, they call ipirits. But becaufe the 

T Ibulitie of fubftance which is afcrib’d to f; p 

Mts, may infer indeed a. mobility or prompt. 

NS to motion, but not an a&ive motion; be- 

“Ges that, if there be any fuch, they muft país 
ji Hong tt things contein'd, and being alfo de- 
"tute of life, they muft needs be impell'd by 

ime other thing; if they will have their divi- 

wn firm and eftablifhed , fome other thing 

ft be thought on, to which this force and 

;!'Pwer of impulfion may be more competent 

A aerecable. This will come to pafíe, if 
li divide a living Man into that which con- 
(lins, that which 1s conteined, and that which 
i'fimpulfive ,' underftanding by-that which is 
fidintein d, the folid maffe of the bodie, as it is 
iH) the Anatomifts handled as a fubjet ; by 

: ) 
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| To tbe Readers. 

that which iscoritein'd, che blood; or nutriti 
humour , as it is contein’d by the folid fui. 
ftance of the: bodie; Nor did we infer tlli 
there are more humours ina Mans bodil 
when all of them do make a. part in the coy. 
{titution of the blood; for either they al). 
concurre as parts conftitutive; or in the exci, . 
tion of it are feparated from it as tinproftili 
ble excrements. By the namie of the imipotlu 
five, not the {pirite,but the incorpoteall fij. 
is to be called, which is all inall, and all m Ar, 
very part, not conteinable by it; and all font) 
and impulfion, this enlivening and impo. 
ling, the order’d parts doe pertorm and e. 
cute their aCtions. 

Icallthe generall do&trine of man A oil). 
pologée, the parts of which, I do ordaim|.. 
be, according to this divifion,. P fycbologith, 
Somatologie , and Hemeatologse , into 
do&rine of the foul , bodie ; and blood, : 4), 
in man all fun&ions which: ere feen, as wl 
hidden as openjare perform’d by the ioul, I, 
impulfor, by thebody difpos'd operating, b. 
the blood helping and concurring as a me " 
um. | 
Pfychologie is a do&rine which feared. 
out mans Soul, and the effects of it; thisy, 
the part of man which is the implanted cai. 


To the Readers, 

l'all motions and fun&tions,without which & 

“dan cannot confit. | 

“i Hence perchance an animal is.call' d. angmas 
"$, whatfoever hath the beginning of moti- 
“Win it. According tothe diverfity of ai 
“ilps, and effects appearing in the body, we 
“Ee down divers powers and faculties of the 

bul. | i; | 
74A faculty isa force and aptneffe of the foul 
pact and perform its functions , fhewing it 
Nf in thea&tionsof the body. 

"I W'efeethat the foul does chiefly endea- 
ur three things inthe body, to wit, life 4 
better and more commodious life , and at 

ft eternall life; according to. thefe three 
iftions we afcribe unto it three faculties , un- 
tir which afterwards we do comprehend the 
(Witt as fubfervient. | 
V -S WVhilft the foul does procure life to thé 
bdy , wecall , that the vital natural, or 
slikew ife the Vegetative faculty. 

if This faculty we divide into preparative’, 
Wpeníative, and affimulative, which for 
ihe greater part fhall be canvafs'd in this our 

lí courfe, 

[Mit beftows a better life upon the body when 

adorns it with motion, fenfe, and moft 

JM all with the benefit of reafon ; that we call 
the 


A Tétbé Readers. | 
the Animal power, by which it diftingud ^ 
fhes Animais from Vegetables,» but froo|" 
thefe we call a man Rational, ; 
~The foul , finceit cannot preferve life | 
the Individual, by reaion of the. unfitne4!^ 
of the íubítance of which. it is compos «d 
it does endevour to perform that in anoth« " 
which faculty we call Procreative. | 
Thofe parts aré appropriated to ttl 
powers of the foul, by which they are (how 
which ( as the humours likewile ) <a 
wrought andacquire their perfection freq) 
it. | | 
Wherefore, fince after the enumeratiom| 
the faculties, . the number of the fun&ions;| « 
actions of the parts. is likewife clear , ar 
upon them their works and effects doe ental 
if I do bind up the order of Pfychology in f 
words , Ihope Ihave perform'd the fame: i 
all the rett. | E 
Ido think that this eAfzthropologick Ss 
ence . becaufe itis meerly Phyfical, is ||! 
be called Phyfiological , but that wh wu 
does comprehend the doctrine of Dif 
fes , whether they be natural or preti 
natural , is to be called Pathology. By n 
one the actions. of the body are very wy 
paríorm'd, by the other they are hurts: [l^ 
udi 


76 the Readers; 
this range ficknefle and its caufes & acc id 


wt & VO 


ware handled l; in that, health and its caufes 
ind accidents likewife, bur the p HN 
jferformeth his cure | 5s preferving rite healt 
iind reftoring it ( if itio pleafe God 3 wie 
& is loft, 


" Diis narration, ofa compendious method 


AL 


re have fet before our book , that it ma iy be 
po WB ; 


É that thofe things which in it we 
Boject io the try yal,do not come out without 
hic or rderzin Vii we alloidid endeavour to 
ip fo brief, that thofe th; ings which are fet 
bwn and. clearly enough ex ‘planed by o- 
Mrs in ra delc riptions of things Obvious, 
Je did pail e by, “cai: it unneceffary to 
Ipcat the m, and doe only tention thofe 
Angs, which be ing back'd by reafon are 
fitcrenr | fro the vul VPE NA Thefe thi ines 
I have come abr road ; ina Philo! logical 


OR ond adortd wid 

peice, AiG dadorn a witD a I more e eloquent 
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Te tbe Readers. 
rare eloquence, and higheft praifes; or thingy" 
abfurd and falfe by the judgement of all tt 
fenes , as that women are not bomines ; Or ci 
endeavour not only to defend things far mont 
abfurd, butby dawb'd and fophiftical argui ; 
ments endeavour to cloath them with a lik@y 
fihood of truth, that by thefe things they maf 
(how the queintneffe of their wit , and the cH 
cellency of their learning. Ihad never fuch :3A 
intention,nor being mov'd by any other real 
than the intreaties of mv friends, neither fi 
any arrogance or defire of contradiction ; by 
meerly thereto induc ed by the love of truth, 
do bring thefe things tothe touchftone : 


ace. 


uS 


| 


truth, which is alwayes uniform and alike: [|^ 
it felf, the moft generall rule of all, being mq; 
ther darkned with any fophiftical argumerup 
or with unknown and. feigned words: whil 
if they be not fenc’d with true reafons, mj 
ocular teft monies, reje& them, but if yy! 
think them worthy your confideration, anc 
Le received, enjoy them, and farewell. 
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4o the Reverend and mofi 
Learned Man, Willsam Harvey, Í 
Kings Phyfician. 


NN Onfidering with my felf. under 
B the fafeguard of whofe name 
|a il this our Difcourfe of the Heart; 
Fin being ta fee “ight , might mof 
yeditably and bandfimely come abroad sid 
bought it could be dedicate better, and wih 
“ore reafon, yea more adornd by none, moft 
© jarned Harvey, than by being confecrated to 
«pr immortal name. lt was fit it foul be of- 
adird to none be(ides you, you only have power o- 
"ir its to you alone it ows the beginning of its 
“We, without you it bad not [cen the light , nor 
gtd tt ever come abroad to publick view : ) 
i hfeffe ingentouflybad I not been row'd and 
year’ d by your invention, no occafion ever had 

ie offerd me neither to pafs the antient bonds 

4 Learn ing , nor to make fur ther fearch into 
i parts of Nature<Therfore willingly and de- 
L2 [ervedly 
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] dedicate € ef, 


known over all Europe , evento the Indic 

and the mo[I remote pants of the W orld. Ti, 
know we are indebted further, but becaufe | » 
great matters cood will is enough, let it [uffÀ 
that a gratefull mind ts prefented to you wi, 
this Difcourfe, feeing we are able to do no moin" 
We acjoin,to this "Prefent a Petition earne||i) 
intreating you, that you would voucbfafet | 
make ws pirtakers of thofe innumerable Obf{te 
pations concerning the Fubrick of Mans Boop | 
i^? y; have by youfound out by your own Wo 
ligence,as from the aif qui[ition you pat forti 
known, to publifh them for common u fe, ae 
further oblige to your felf all lovers of Truly, 
efp:cially him who is yours, i 
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AOfthe Firft Section, of 


AW James De Back his Difcourfe 
| of the Heart. 


Me that i5 to eive his opinion in any bulineffe 
V what manner of man be ought to bes the 
wall Beart as yet not throughly fearch'd; bow 
Ul manch the Antients did efleem it s the ex- 
WE pofito of ite E tymologie; there ts norule 
Will ef exepart over another; the Heart is a 
e fervile part; Faculties are not in firs 
j ive. 


| 
JUR x | 5 E that ís to give his opini- 
VPE ML on concerning the truth 
5 Id ae of any bufineffe , ought 


not to be mov'd by the 


: le» Ge authority of any famous 
| L& dE £N 
E JE. 
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man, nor with the love 

| of an opinion receiv'd 

| Hetofore, nor with the defire of any 
Wl hg, but only truft thofe things which 
jl feen with his eys, known by his touch, 
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A Difcaurfe 
ded upon no Senfe , although it be con bo 
monly received by all, yet he is not fj 
bound to adhere to tt , butthat he woullj« 
rather embrace thofe things which are wy 
dent,and approv’d by perceptible and feet) 
fible reafons. ) 
~ Burt let him elpecially refolve upon chil, 
whofoever undertakes to examine the m5 
tion,frame,and ufe ofthe bears by true aij 
certain reafons. | 

Momus veprehending the works of ail 
ter, amongft the reft , requir’d that cheq,), 
might be a window made in the 4reaft | 
man, through which his 4earr , and thi}, 
which lay hid in it,might be fen: But nul, 
withftanding the whole breaft being; lli. 
pen'd, and the beart it felf being feen agi, 
and again,both live and dead, as likevwh), 
being aflifted by the diligence, and qi 
curate obfetvations of moft learrify, 
men, yet there has beene a differect,., 
before our age, even to this timi 
nor as yet can grave and famous men |i 
their learning agree, concerning the : 

I 


1 
It 
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canfe, and effect of its motion. Titi, 
are fome who never forfaking their cop 

received opinion had rather erre with. 
great many , than think well with a fq). 
others leaving ocular teflimony c b 
ther to follow fuch things, which vj, 
never feen nor never found out, by anny, 
the fenfes; upon waich nowithitandings|)” 

ui 


| 
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of the Heart. 
pon foundations they build a great many 
things ; which being vented as undoubted 
"'Eruths by men indeed skillfull and learned, 
“they do embrace with might & main, and 
"aso every one of them (tifly with great fer- 
mwency, and alleging of reafons, to defend 
their own pofitions; fo that you may juftly 
i'Moubt to which part to adheres 
UP Dre Wil: Harvey the King of Exglands 
sitio ft expert Phyfician, and moft excellent 
irofeffor of Axatomie in the College of 
"London, has fhew'dithe means lately by his 
/ndihg out the motion ofthe Aeart and 
un Wood,to get out of this labyrinth,as it were 
lbich 24riadees thred , ifit had not been 
yat the Author being too curious in the 
!uibfervation of the tenets of the Antients 
wiflad too religioufly worfhip'd that Princi- 
«lilality which they attribute to the Pear, 
, "SR Befides,this age fertile in the produ&tion 
| Mif moft acute wits, who do excell both in 
(dar art,and in Philofophie,has furnifh'd us 
ith a man of an incomparable ingeny,be- 
sig indeed a ftranger, but remaining 
sire in the Low Countries , Who in 
“(hs moft learned Writings, rejecting ma- 
(dy of the tenets of the antient Philofo- 
,ülers, and giving us other rules more 
,#Par than the noon day, has fram'd us a 
,g fW opinion concerning the catife of the 
motion of the heart , departing a little 
‘yom the purpofe of the venerable Do&or 
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wilian Harvey , and though he do agreed)" 
with him in the invention of the circula]! 
motion of the blood, yet does he not aai}ili 
gree with him in che caufe of the motio»! 
of the beart; whether or no he have reaaj 
fon (o to do, amongft other things which E 
have been heretofore fpoken concernimpi 
the beart, I (hall begin to examine. i 
Since many ages the Pearr has had thi} 
report,not only to be the principle,or onilju: 
beginning of life, but of the whole body,.ifiy, 
which the Soul has taken up its dwellirnjn 
houfe, and from which as from a foutdbu 
tain all the vital faculties and fpirits «di 
fow. Pl«tocallsthische feat of the Irrdo 
{cible Soul: 4riffotle calls it the feat Qu 
Vesetative, Senfible, and Ratiocinatt! ko 
Soul. Befides it vaunts it, felf to lm 
the ftore-houfe of our moifture , the ffir. 
and nucriture of our native heat, the SW 
of our body , by whofe influx all. the bow 


n 


els are warm and refreíhed : Moreow 
here they fay that artificial fire of Z esenlhi 
containtd, here the Divine and celeftilti. 
heat is preferv'd, which the Poets fetill. 
Prometheus to have ftole from heavesm, 
that he might put life in man; Thereff, 
itis called the firft moving, and the fil, 


| 

it 
i 
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mover, ,and the firft if not the only fto: b . 

houfe for making of blood. 1 
And for fo many gifts and fo many dif}, 

nities , itis called the moft noble parttihy, 


| 
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of the Heart. 
we body , which having the chiefeft feat, 
ed proclamed as Monarch, it only admis 
wdMitring the Government of the Empire. 
tg Sts. nought when many reign lets have one 
J King. 
(14 Hence they derive Ccr from the Greek 
ford K/e, being contracted from Kéag , 
shich comes from Kéwto burn, and the 
igreek word Kaedicy, they will have to 
inipund as much as KeZTes, from principa- 
«by, or government, when it is rather 
ymeriv’d from the verb K«ePve, which is 
db move or fhake: It is very well called 
jis@tE in our language , which inthe latine 
jplikgnifies hard , becaute it is the hardeft a 
:judongft the foft and flefhie parts. or ( for 
(mRtoer is as much as to endure) becaufe 
(9 @ continues in its action and motion with. 
illut any fatigation, 
ie With thefe titles of honour, and more ; 
‘vii not divine and fupernatural ( for, it is 
«pitought, by the heat of che Aeart, without 
game help of the Soul , that all the a@ions 
iit the body, Thinking only excepted, are 
, Merformed ) like /Efops crow, the heart is 
4Mdorned as tt were , cloath’d and decked 
a Arith the feathers of other birds, with fo 
,wapuch confidence and zeal, that it were 
ffl piety co {peak any thing to the : contra- 
^ My: Butletusfee whether or no (as fhe, 
Arhen the reft of the birds did with good 
,JMeafon require back their own feathers , 
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did dance naked) it will have any thisr] , 
elfe befides Jeaping left, when the Sq” 
and other parts have received their own. 

JEfop of Phrygia does explode the dom) . 
nion of one part over another,in his Fabh| 
concerning the contention of the ment!” 
bers about Principality. 

But ferioufly how fhall it command) . 
which it felf ferving for an inftrumes| 
for the actions of the Soul is made to feri" 
the whole body at all times without intel,” 
miffion, and goes on juft like an affi 
drawing a mill, either flower or quickee||’) 
according as ít 1s prick'd forward? . 

But you will fay we cannot want tll" 
help of the Heart in our life, and that lii 
begins with the motion of the bearz, Thoi" 
fame comes to paffe in playing upon 4)" 
Organ, where the Servant firft blows 1g)*! 
the pipes with a pair of bellows, nor wit: 
out that blowing canthey play, yet |||" 
is not faid to play , but he that tunes tH 
notes right. 

The greater dignitie or primacie ail 
perfection does not therefore fuit with 
ny part, if the Soul do want its affiftam) '\ 


parts of che birth too, but the birth bet: P 
perfected, and brought forth into tt 
word 


of the Heart. 
drorld, they are thrown away as unwor- 
don §H and unprofitable, 
444 Lhings do not become perfe& at the 
»ulirft, but become tuch by delay and longer 
lime. 
'] Itisan imaginary thing, if not different 
irom reafon, to affert, that Faculties do 
- how from any part ; for they are the pow" 
"ars of the Soul, which is prefent every- 
"where : it is judged to be in the whole bo- 
ily, and every part of it, with all its facul. 
“Bes, and its granted that like an Artifan 
k doesperform all the actions of the body, 
" Kit find fitinftruments. 
71 The Members being Organs ofthe fame 
| ". oul, cannot refer their aptitude to do any 
^ "hing moreto the Peart , than thereft of 
"he parts, with who they have lite in com- 
"lnon.I believe no man thinks that thetem- 
"Ser of fimilaries; and the conformation of 
|. «lffimilaries confilting in fit form, place, 
i Sumber, and magnitude, and the agreea- 
ple union of both, flows from the bearr,or 
but of any one part into another. 
Thete and other things are flight. ner 
nuch to be efteem'd as unprofitable cavils: 
wut if being Author of the perfection of 
lood, the elaborating of fpirits , and the 
it“Winore peculiarly implanted heat, and of 
i Mhefe two firftacttons, as likewife of all 
yu Mhe reft ( asthey think ) be prov’d unfit to 
be attributed to the heart, all thofe pn 
| " 
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Tbe acception of the Etymsologie of [irit ;tthyi 
antients Definition of $t ; no fuch thing: Wu 
found in the body; as there ss a threefei u 
fabftance in every part , fo likewife Win 

the blood; (pirit and beat are ill compfis’ dii 

fpiritaous fubstance in[eparable from tili 

blood; spirit és not the tye of the Soul av: 

Body, nor the neareft vaiirument. of ilit 

Soul; T be animal facultie is not draw iim 

to allion by the Spirits show fen[ations avi 


made. i 


ue Etymolosie of /pirit is diverfly ttal 
ken,but that which is here to be contiff'ii 
dered,is Defin'd by fome to be,A very thiill: 
and fübtle body, hot and moft pure, beganff 
ten ofthe thinneft and moft fincere part (Ir; 
the blood; oraccordingto others , It is: 
fubftance very chin and {mall , made up: 
air and the vapour of our blood , being tl! 
firft and neareft inftrument ofthe Soul i 
undergoing its functions. i 
From which Definitionsis gatheredd}#! 
that the /pirit is a certain fubitance dili 
vers from the blood, fubfifting apart, ara) 


07 the Heart, 
by it felf; becaule itis made up of its fineft 
"ind chinneft part, or becaufe it is {aid , 
that it is made up of itsvapour and air. 
| But I befeech you where was there ever I 
—ny fuch thing found in thebody? it M 
hould be found in the habit ofthe body, TM 
x contain’d in the veffels which are af- 
cib’d to it, the arteries, veins, or nerves; 
(iif hich to affirm is imaginary , nor isit cons 
yiwarro’d by any demonftrations. 
i In the habit, or indeed in any part of 
ye body , there is a threefold fubftance 
«bnfidered , that which is fpirituous , hu- 
w@orifh , or folid ; but to feparate thefe " 
(«Mere to diffolve the frame of the part , no t 
w (iffe than ifone fhould diffolve any thing | 
,ipnfifting of the four Elements, into fub- 
fpnces exiftent to the fenfe; this tye of Tid 
ibítance being diffolv'd, it does not on- Ult 
| leave to bea part ofthe living creature, i 
4 Ut ltkewife a part ofthe body. 
MF it be found in the veffe/sjit will be there 
"here it isthought that there is the grea- 
(Ait abundance ofit, that is to fay in the 
S dMrt and the arteries: but the authority 
“ld Galen, and experiment drawn from M 
ante it felf, which is moft of allto be Me 
gifted , teaches the contrarie, that no- 
* ging but blood is conteind in the artes 
lf. 
|) If you tie the arterie above and below , 
"ME opea it bewixt the two /igarures , you 
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fhall find riothing but blood , and fo mua, 
‘ofthat flowing from thence , asthe cágp).. 
cioufnefs of the arterie was able to conr; 
prehend : Ifany fay that it lows with ttl) 
blood, and thatit is the thinneft part. |]. 
that blood which is conteind in the «rr. 
vies and veins , that weeafily grant: bi 
in the mean time we conclude,that it is ry. 
any thing feparable trom the blood , {i),, 
how can it be feparated from the bloa) 
that together with tlie blood is driw], 
with fo fwift a motion ? : 

It is to be believ'd that it is the aereal p 
of the blood, of which when it is deftitui 
itis called dead blood, atter,or goar, all 
gether unfit to perform the function: 
blood, for it is part ofits fub{tance. Ti 
likewife in che blood is threefold, as wi 
as in all other parts (to wit the groffe pi 
or thickning, the humor, and fpirit)but 
feparable without the deftruction of 1 
form of blood. 

They that difcourfe of [pizir, do fo ccd, 
found it with beat, that they deny t 
one can be without the other ; as likewa, 
they aver that they are really and fubft 
tially the fame, and do onlj ration 
differ , and that it ought to be pofi 
that there are as many beats as there 
fpirits ; evenas a certain heat fix'd to ed 
ry one of the parts ts connate at our Í 
beginning, by the aid of which all nat 
| a 
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| of the Hears. 
Htions are perform'd , lo fikewife that 
fere is a [pirit infixd and impfarited at our 

. arft birth , which does adminiftrate alf 
anions; for that caufe they do conclude 
“hat how many parts foever there are dif 
[rent in their fubftance and temperature , 


pere are fo many fix'd #pirits diftingui- 
‘bable in their [pectes. 
i gent becaufe this heat and fpirit of every 
^ Mt does vanifh very readily , and con- 
nntly,there ought fay they from the prins 
pal parts another be fent, call’d the in- 
"'Rent,by the continual accefs of which,the 
"Bs of the former may be repaird, 
M hich being granted (though we do 
igt grant that beat does fo well agree 
ip p {pirituous fubftance) I ask you, for a- 
"le are nurfed by a-like, & refrefh'd by it, 
Vay the blood which flows in the veffels 
"TAH not be faid to be of a threefold fub- 
"ance, and that unfeparable, feeing it does 
turifh and refrefh the parts that are 
i? dde up ofit ? 
ia’) Nor dol think that it can be certain j 
wt the fpirituous fübftance can be re- 
" Md in nutrition, without both the o- 
wit two, unleffe they likewife receive 
yi" rir part according to juft proportion. 
ido likewife ask; feeing the /pirit or fpiri- 
{as fubftance belongs to the conftitution 
ihe parts, as likewife of the blood why it 
j/fuld be confider'd apart? for to multiply 
en- 
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entities without caufe, is beyond the az]! ' 
oms of all Philofephers, and 1s repuy)”’ 
nant to reafon. ' 

But let us fee for what good end, or: |" 
what ufethey think tha: /pirits were giv" 
to living creatures ;.chat there may be, 4| 
they, a connexion ofthe Body with ' 
Soul, becaufe the incorporeal and immu ^ 
tal Soul of man could not be conjoyiql* 
with a frail body but by the incermediiq™ 
on of [pirit. i 

Forlooth indeed as if an incorponp! 
fubftance could not agree with a folid. | ye 
dy but by the intervening of fomechiy™ 
more fubtle ; when norwithftanding it: If? 
no greater agreement with one than wi 
the other , that affertion feems alta" 
ther vain. | 1 

They fay moreover that it is the ruf» 
inftrument of the Soul ,by which ic jgf' 
forms itsaCions: but whether is this : Jf" 
ken of that which is influent or impii 
ted? That which is implanted is of the’! "n 
ftance of the part, of its fpirituous | 1] 
ftance, which being combind with ot: 
performis no adions apart. The Soi 
sivento the parts to perform actiomp! 
an impulfive, notas an implanted {py 
Buc an influent fpirit whilft itis not. li 
but a fubftanceinfeparable from the bl 
unleffeit paffe into the fubftance off} 
part, cannot immediately help any ela 


Of the Heart, 
win the performance of any action, 
of For the part being prepar^d with a jut n 

femper, a fit frame, aright union ; being n 

«| nlivened by the power of the Soul , and 
moulleing warm'd and made movable by the 
si rcular motion ofthe blood , does in my 
'sillpinion perform any actions. 

Jind There may bé a great difficulty rais'd as 
amipncerning the 297,2] faculties, which are 
swiPrform'd both by fenfe and motion, 
_ rough mediation of the nerves. thofe be- 
oo 8 ftop'd, held or cut, the part it felf re- 
,daining whole, yet notwithitanding fenfe 
ld motion is taken away, asthey affirm, 

,iFcaule the paffage of the fpiritsis ftop- 
WFor they being moft thin fubftances, and 
 Jickly pafling and repaffing through the 

pres of the nerves, tO carry and brin 
| ick the facultie to the member, and the 

infible becies cothe brain; The bufineffe 
‘tog well look'd into and rightly confi- 

Jr d, that going and returning of the fpi- 
XR» even of the lighteftair, though free, 
™ moot be fo fudden, even in imagination. 
| Why do we multiply Entities and fly to 
^ ipfe things which are not demonftrable > 
i" mutt follow things evident, which may 
J^ percetv'd by the fenfe. | 
i Mt is better in my opinion notto expect 
"ne from the interception of the Ípirits, 
("WE rather from the hindering of tbat 

iL | X action 
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AM  adion, which is both common to thói 
i i merves and brain, by the mediation ef fib 
TA certain humour with which they are imn)y) 
. dued from the brain. | 
For it is to be thought here are likewilft:) 
as in other places, a fprrituous fubftance,qqpr 
which the xezves and the nutritive juiequi. 
with which they abound as well as othegii 
parts, and the blood it felf are compoutqi. 
ded, and which being altogether infeparca:,), 
ble from the flefhie and folid parts, cann. 
fubfift a part. " 
But leftany fhould doubt ofthe exiftess),, 
cy of this humour ; if a serve be but orn. 


touch'd with a very. prick, fo great abun, 
dance of it fometimes flowes out , that}; 
can be hardly ftop'd by an utskilfall Clit. 


rurgion. — Foritis to be obferv'd, tii 
as the body is continually and unceffaniy),, 
refrefh’d with new nucriment,fo the zer-q,,. 
are refrefh’d continually without inttihy, 
miffion, not with blood immediately pop. 
114 fing out ofthe arteries , which perclraaihi,;, 
n belongs to the flefh alone;but with a yop), 
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which they have in common with jf) 
Hh brain, from which they receive it in gy. 
| abundance, afwell thac it may be nuceiWh. ’ 
! to them, asthatit may be communicasl 
; to other parts endued with fenfe, h 
| They doe evidently demonftrare 19), ° 
the zerves have their nutriment preppy: 
by the brain; firftof all ,becaufe they; li. 
ud 
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Of the Heart. 
Pyn'd to the brain, as fikewife the fpi- 
“al marrow, and infeparable from it with- 
| ^tt hurt, and asa portion drawn over the 
merge: ofthe brain, infomuch that you 
"bald fay that the brain were extended 
"tirer all che body. 
it Befides they have neither arteries hor 
‘sigs which are any ways vifible. 
inhi Nor is there any difficulty tobe made of 
“ii abundant increafe of this humor,which 
jalicontinually by pulfe driven into the 
ver, nor of the impulfive force which 
“ves it into the remoteft parts, as if the 
patie brain were not endued with fo great 
silver, yea fince in fo great abundance the 
v, Ifbod is carried by the vexe carotides into 
(1 brain, much more than it ftands in 
vi thd of, if ic were not for common ufe , 
«dit with this continual] pulfatory motion 
/wileats without reft, even like the arteries 
wmfelves, and does likewife depofite in- 
ylfhe nerves, the juice ( the fuperfluities 
| mapaich the veins doe receive) being fepa- 
fed by its own fegregatorie power , and 
(Md by its own weight, and mov'dfor- 
iid by the motion of following pulfes. 
ia hefe being once fet down, itis eafily 
gmeeived how che fenfés are mov’d, or 
, W fenfations are made. 
^m Oe brain being in continual motion, 
de having the serve; joyrd toit, and 
,wMers'd through all the" fenfible parts, 
“a K 2 wbilft 
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whilft it does through them move the n» 
ibi tritive juice, it does apprehend the less)" 
E toüch even in the moft remote part, whist 
is ftir d up by the fenfible object. | 
Scarce is either any pact touch'd , me 
the net of the eye affected with any vifith)" 
obje&, but from thence the motion of tt! 
brainisalter’d; as inthe ftretching ofc: 
ftring if ic be held whilft itis in play we: li 
the found of it alter. i 
Thisaction being fo fudden , yea mw 
fwifter than the going and returningg) 
the fpirits can be, and fo evident and gp 
ceptible, who will not more plaufii) 
think, and that it ought to be refonll 
with greater reafon ( fince this contimy 
a&tion is common to all the serves ; T I 
fcattered through the fenfible parts, cco} ria 
ther with the brain, which is envired) o: 
with the meninges, by the mediagion 
this nutritive humor) when through 
obftru&tion,compreffion, and incifiom 
nerve the action ofa part is hurt, thatt} ji 


! 


EB proceeds fró the action of the brain wij 
ES | is hurt,which was common with the wee i " 
TR rather than to fly to the miffió & rermpl/ 


lin, 
of fpirits, which appear no where ; foils, 
immiffion of nutriment being ftop’dl jr, 
| brain can neither perceive beyond the: (Mi; 
EU ture,nor advance its benevolence thithiih,, 
AW M Therefore I conclude , that fince chiqii}),, 

neither any fuch fubftance in the whollifi, 
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Of the Heart. 


fly to be found, which will agree with the 
uuilide finition of fpirits, or which is agreeable 
Iwith any end which is attributed to fpirits, 
ij that there are neither any Ípirits, nor can 
they be elaborated in the heart; for which 
iqiitthing more reafons will offer themíelves 
ip VE we fhall be employed in refutation of 
Awhe Hamatofis of the heart,to which before 
Wecome, it feems worthy our painsto re- 
, date in what manner J think it is perform'd, 
| 
li 
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| T e definition of the blocd. What fanguifi- 
vit cation zs bow it is begun m a births the 

A aptnclfe to nourifo , tot colour | i5 that 
dv Which makes blood 3 Sanguification a not 
‘wait performed in one part alone; Concotli- 
“eal ons come to be by addition. and detra- 
"ME Com 


i 
1 


Lood is an humour familiar to the na- 
ture of Animals contain'd in the veixs 
fd arteries, containing init matter fit for 


"(Me nutrition of the parts adminiftring heat 
jd the whole body, together with nou- 
"^ dehment for the fuítentation of life. 

"d The Elaboration of this humour is cal- 
itd Hematofis, or Sanguification. This is 
/" tirfe&ed two manner of ways ; according 
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fected in the parcs themfelves or in tbi? 
habit of che whole body,when the blooqj? 
again and again paffing about the bord) 
ina circular motion, and affording ir 
éruits to many places, and at laft M 
ving a fimilitude of the parts(for it canmu'; 
receivea fimilitude from any better this 
from thofeto which it is to be affimiiltui 
ted )itis prepared that it may be fitit 
into its (ubftance. - | 
The other is the preparing of che nutt)/ tir 
mentor meat and drink newly receiv/' pnt 
that being mix'd with the other, it mulo: 
paffe without hurt to the innermoft pasll': 
of the body , that i: may be fitted to nal 
rifh and perform the reft of the fan&tiiqiity 
of the blood. 1 
This is'not perfected without the inti: 
vening of the blood prepared accordiftti 
tothe former manner, for that whic!lfin, 
newly come in becomes not fuch, Wi 
with requifite addition in divers plait) 
much dilution, and afterward it is Jib, 
bled with a perfe& mixture: It is cert:di 
that by the firft life is begun,by the fec 
it is fuftained and receivs its encreafe, | 
i 


3 [i 
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Inthe firft heginning of a creature wil, 
all things are unperfect, and fo {mall ff 
they are known to God alone , by re 
of their {mallneffe they appear not ton}im, 


fenfe, 1do imagine that fo much moifffy. 
\ ig 
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1 Of the heart. 24 
‘ull ry blood is cold , do digeft their food be- 
(sting fwallowed down whole, and arera- 
ii venous without meafure. 

il’ Ifany one defires to fee the truth of 
inp this opinion with his very eys, let him 
(nf look into the ftomach ofa fith, ofordina- 
stary bigneffe, when he bas fwallowed ano- 
vw ither for food, whofe body, becaufe it 
ydillis not all at one time confumed in the di- 
»mgefton, but the exteriour parts , and 
ithofe that are neareft to the bottome of 
‘qathe ftomach, after a little while he fhalí 
«Hee the reliques of the fwallowed fifh, and 
, about them the part digefted, and near to 
4j the wals of the ftomach a certain jaice(wa- 
iyierifh indeed, but not fo much mix'd with 
site food ) newly come out of the pores of 
- ithe inmoft tanicle , like fwear, chat being 
yagmore diluted than that which appearsal- 
|, ,"Mmoft digefted , it might be thruft into the 
Jl Pewe! throughthe Pylorum by the force 
^4 forthe contraction of the ftomach, 
"M, Indeed it behooves that that which 
», as ftrange fhould be diluted with much and 
^ @eamiliar moyfture , deprompted from the 
Jdbody it felf , and which is continually and 
"4 Wnceffantly recruted by the new nutriment, 
dieft paffing into theinwards in a diffimi- 
" ffaty condition , it fhould offend the parts 
" drüat were tobe nourifhed. Moreover if 
the meat be not well mix’d with moyfture 
(@inthe ftomach, ( fince there is no fuch 
| moyfture 


A Difcourfe 
moyfture any where elfe, nor any fuck!) i 
ee convenience for the mixture of it as in thh’ }, 
E hn ventricle , the fault ofthe firft concoction: 
Il will not be helped by the fecond. 

But left any one fhould chink that thi}, 
is done by drink, it is certain that it i; 
likewife mix'd with this juice before i$. 
goes out of the ventricle, but that it neeed)),, 
not fo long time for it, becaufe foonerr di 
and rather foft and liquid things are dii 
gefted than groffe things, for being veq) 

I mited up a while after it has been recee}s,, 
i ved , it appears thicker and more flim1i@;, 
I, — unleff: the ftomach be difeafed , and |b}, 

| weak of concoction, then it comes 1 
thin, and four, becaufe allthat goes i$. 
wanting that favorable juice, becomu. 
four , and is corrupted. | 

Moft do attribute this four juyce to till), 
mile, truely without reafon, fince m4 
thing is carryed from itto the ftomactifi,, 
neither flime, nor humor, nor acide fpi. 
to further digeftion,or provoke appetil 
1 or for any other caufe ; the reafon is, fh), , 
P caufe there is no way, nor no immi - 
Wl diate paffages from the w/t intothe fli. 
hil mach. | 
B Itis a hard thingto fay whether aij 
B thing be cairyed from the mi/r to the (i. 
jn mach, I knowthat grave men, andi ^ 
no contemptible judgment, doe think tlic 
the {matler portion ofthe C/y/us does: |. 
fini 
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/44 branes ofthe Inteftines and the mefera- 
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^'* by the blood returning , it is led through 
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Of tbe Heart. 
| finuate it felfinto the Peres of its Txnicles 
“| C after the fame manner asthey believe 
"d that the thin which is feparated from the 
i groffer left behind by ftraining it after its 
4 egrels,is admitted or received by the mem- 


iN ick veins) and that it is drawn together 
/$ the {mall branches of the Gaftrick, veins 


(f$ into the w/t, and mix'd with the blood 
i4 paffing out of the abundance of arteries in 


tU that place into the vezes , and mix'd wich 
0" the heat ofthe (aid mil » and then that 
w*Tit flowes through the fplenick paffage 


ull with the Hemorroidal blood into the Ute 


wn Wasa porta and the iver. 


d 
Jr VI 


ail Thefe things, fince they areobícure and 


yal] not apparent, I neither dare give credit 
(to them nor contradi& them. The tunicle 


ma the {tomach feems to be fo much taken 


ist ftp in emitting of moifture, that I. do füf- 


jit pe chat it cannot ferve two motions fo 


a 


qi contrary , to fend out of che pores of the 
; iliigsenicle into its hold , and out of its hold 
jilinto the pores of the tunicle,at one and the 


alfame time , efpecially fince it ftays to be 


ril ichylified there. 


|. Itproves nothing thatina living crea- 
jure, tying the veis which 20 to the 


visit they {well towards the mil , for this 


ills common to all veins which are tyed, to 
‘wulllFall towards the roots, and fwell towards 


- wllthe branches. AS 
" 


E 
um 
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4A Difeonrfe 
" Asto that, that the aftrick veins are 
gra‘ted into a branch of the Splenick ,, and) 
whilft it is as yetin the mile hid , but tha¢ 
blood which is fent through them does; 
not touch the fabftance of the milr , only: y 
st is mix'd with that which comes out of fit: ; 
and with a quick motionitis carried inti, 
the porta to dilute the chymm , whirl), 
there it meets with, comming out of thn), 

landules of che ssefenterie. | 

I dothink that the mils was made foil 
this ufe alone, though more attribuced tti; 
it by moft learned men , and prime Phyffin. 
cians , that it may depofite into the per. 
that blood which it receives in abundant | 
from the branch of the celiac vein ( neg, 
does it receive any thing befides blood. 
not any thing from any other part) beim... 
firft ftrain'd through its thin and fponggls.. 
ous fubftance, that it may there dilulfi. 
the chymis , which is but little in regau. 
of the blood which flowesto it, with iB 
abundance, together with that which tr M 
turns from the nutrition of the reft of elf), 
bowels, whichis fo neceffary, that wh: 
the mélt is obftructed, and the paffayi,” 
of blood is ftop'd , and thechymsus is. mil) 
welldiluted , the whole body by deprps. ! 
vation of the nucriment is extenuated, ai} 
the mile {wells into a greater and meq, 
troublefome bulk by the reftagnationi pi ' 

blood. > . 
CHA} 
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Of the Heare: 
C H A P e IIE. 


WU be nfe of the Vene Eatkex ; what is the 

Wii mfe of the Pancreas and Glandales of the 

UA Mefenterie, the Chymeofis is the radey 

Mill part of fanguification berum: What Chy- 

WA seres iss the preparation of blood in the 

tM" gecur Uterinus. the order of nature $a 
| worri foment. 


bt JA Fier the chylesis let down into the 
mM Athe izteffisr, that which is £roffe is 
niiways mov'd furtker by aPeriftaltick mo- 
iion , but that which is thin is {queez'd 
yw(ttough their finer body, being diverfly 
«Woptforate by zrterier and veins, as well 
4 eiitkte as ordinary ones. 
imf Thefe vena Zac, opening themfelves 
«Uf the middeft of the bowels ( efpecially 
Jimmie bisseft of them running out in length 
i rougtrthe middle of the pancreas, with a 
JAiffanifeft and open mouth, which it has 
li imom both toit, and the biliary pat 
í bo ) do receive this fame being white 
dfe milk into chem, and then endeavou- 
(ling to free themfelyes from diftention , 
, fb others do move it forward to be re- 
Min che etazdetes of the mefenteriz,and 
alsinto the pancreas. This is manifeft to 
sity body , who with diligence and atten- 
* lin does obferve in the opening up ps 
| abe 
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abdomen of a living dog fo that you needy! 


to believe no body but your own eys. 


The pancreas or callicreas , called lj: 
fome the paxdenon, its called che Za&es | Ir 
fome for its whiteneffe and foftneffe +. |W 
isa flefhie body, made or placd near |j 
the firft joynt of the Jans, three or fco 
fingers broad, lying from the msde: |) 
length under the hinder part and the bod , 


BU 


tome ofa mans (tomach , and ts ftretc:l 


out lying upon the re/xs near to thé sanjay 

inum. duodeum , and the concavities | mi 
the dizer ; Befides its glandulous and ! liri 
fefh , ithas à membrane with which iffi 


cover'd, arteries from the celsar, we 


i 
a 


joyn’d to the porta, and nerves it [t 


which {pring from the fixth pair; It: 

likewife a paffage chrough its flefh diis 

fly diftributed and divided. | 
The greateft of the veze Jaen. deti 


t 


hither with that great opening whic«fi 
has common to it; together with the Dis... 
rie paffage , begins here very manilifft. 


from the inte (inum jejunum + anne, 
firetch'd out according to the bredtilt. 


the body & length of the pancreas at 
as big asa goofe quil: in a dead corps:]lt.. 


it is open’d,it has nothing init like th 
of the daétee: all which notwithftaif 


by reaíon of their fmallneffe , and bees ' 


they are fo like the membranes chis 


uphold chem,do vanifh and cannot b E 


| Of the Heart, : 

ed by us;but here by reafon of its bigneffe and 
ws 8 becaufe ic runnes along the flefh, from 
lf which it is eafily difcern'd, it is confpicuons 
iow €nough; in a living creature, open'd fome 
wit hours after repaft, it js lwell’d 


3 
prefently empty. 
efeech you? thatit 
Nt tothe Pareregs ? 
oifture is not fit for 
en the Pancreas has 
ch of the Celize fit 
ea far greater than the 
it requires | which is an 
t they ferve for another 


1 
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el Por what end I b 
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her in great a« 
forefaid ) mix'd & 
aving acquired the colour 
ace of it, is carried into the 
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aad the confifte 
eins. | 

i) We may think no other wayes of the 
A hy Lees, having pafi’d by this opening, our 
giilfwhich the Chynsus, is Íqueez'd by the 


— 


vel@ptcible contra@ion of the txte Fines and 
“aie com prefíive Weight ofthe £ow; Jf; lying 
' (WPON it, as alfo b 

1" iK the "mu/cles of c] 
My the v 


y the continual motion 
1e abdomen, & fs receiv?d 
cha lactee vo be depofited in the 
L Glan. 


go A Difcenrfe 
MM —— QOlandules,&hence being turn’d into blooott 
B jn manner aforefaid, it enters into the cad «i 
li | Jar veins, out of which fliding, ic is diluu it 
ted by great ftoreof blood flowing everr) *i 
where from the vena porta, but efpecial lim 
from the 44i/t, deftin'd to that ufe. 
This is the more imperfect preparatico) 
of blood, which (if for its redneffe deferri) 
inany cafethe name of blood) is to * 
called Hamsatofis; but becaufe it has mui 
as yet gain'd all which ate requifite to treu) 
conít:tucion of blood; but onely the fip; 
difpofition, it is rather to be calied Ci) 
mois. E 
Chymue is tbe* earthy and dry p 
mixed with moifture, of the ftraimbh), 
juice of them by the mediation of heeft 
fuch may that matter be faid tobe, whl, 
is contain’d in the Vere Lallea, and issih yy 
parated from the proffer fubftance off b. 
<bylus. But becaufe this is taken byrlbi 
primeft Phyficians for the Chymus, 10), 
being feparated from the Chylus, and s. 
a tinuing in the Meferaick veins it is(as 1). 
At fay ) dyed by the diver with a crimfom|fi, 
hg Jour ; We do likewife think that’ this ; 4f 
jm ter; after it is pafs’d the adenes of the: lt 
E creas and mefexterie, and receiv'd intel. 
AND little branches ofthe vena porté 5 Many 
B called Chymus : For as by the mixtroh 
things drie with moifture, a taft; or r: ik 
thatWhich has a taft is made up;fo lif. 


| 


fi 


art of the Chyloa,béing 
vnd difüted with blood the Chimes or faporie 
jb juice ts made fic tg be Wrought into blood. 


ted chymne of theAnti- 


| | | CACCHER, Of livery 
(tidof the Wotüb; whilft the bitth is 4s vet ín 


hieh ‘a juice defcendin 


r teftimo. 
MWY, and the difoortión Of tlie velfels dóe 
temonfttaté ; fof that ofthe Mother re4- 
ji Wes noc beyond the womb; that of the 
, ilbhild not beyond the Placenta) is diluted 
, (idfith blood brouphe throupli the Zasbitices 
, Vif? ies, both for nutrition, as likewife for 
ute petformance of this Work;and is mix'd, 
(Md acquires che Gra difpofition of 
hood. : 
Ul The induftry of careful] Nature in this 
, gl dmirable ; for like a good Mother be- 
(ule folicitous of the fuftaining of the life 
‘wl the creature, receiving firft into the 
Jwericle. (he mixes it with a little mix- 
uffable: juice ( little in regard of that 
viailich comes after ) into at ick, but fofe 
of ftom which a convenient and mort £i: 
! gition, by expreílion, asit were thre ugh 
ty eundi feparated , the tbrosis our 
/' Mdtégas into the Pm 
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"o3 ‘A Difcesirfe 
= Thefe being preferv’d and purifieed 
HU : white as milke, in the Adenes, witt! 
8 blood powr'd to it, fhe labours it anni. 
moves it up and down after the manned), 
of our Apothecaries OF Cooks , wht!) ; 
firft pour a little liquour into that ftuff. (| 
which they are about to make a medie; 
ment or broth, the better to mix it,and aa |), 
ding to it the rellith and the reft of the | 
uour, they mix all asit ought tobe :. fi, 
likewife in the adenes , Nature pourss |), 
more blood to that matter which was b. 
fore diluted with blood,adding choler i39 
(eafoning to it. But left any thing {hoof 
paffe unmix’d, and fhould enter ‘oan 
‘file the chamber of the body, bw 
fifted through the {mall and D 
windings of che //ver, it is at laft md. 
forward into the vera cava ; to be (f. 
"verd to the Jezrt. with the reft offfp 


blood returning. 
| ABBA | 
m 
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I Choler the condiment of blood, ana " GT 
d excrement of the liver 3 7 be Sy 4 
of she bladder of choler ; bow "7 NI 
geserated init 5 the necefity offi, 

is 
| 
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Of the Heart. 
Q7 the bilizrie pa [age ie e carried tothe H. 

Ver ast by another pa][age when it zy 2o be 
(E mixt'dwib bloods of the Vena Ports and 
i" Vena Cava; the ufe of the liver, 


II Shall, perhaps, be thought to fpeak a 
acl Paradox, when fet down that the c5. 
Wer is added to the blood in manner of fea- 
‘Moning which was thought by all the Anti- 
hents and Modern to be an excrement, 
WW though profitable for the expelling of 
wifilth ) as being contrary to the nature of 
Jb es which rejoice in fweet things and 
ril re nourifhed by them : Burl beleeve that 
;, he reafons which fhall be brought will de. 
imhonftrate ic by ocular teftimony , that 
/UBeer is not an excrement of the 7 | 
Mr nor is thraft out from thence into the MP 
(Bll cheft, but fever’d, by the membra. It 
fous body difpos'd thereto,fró the blood, | 
Fought to cy/fic arteries the originals of 
he celiac branch into its Proper hollow- 
Affe, as a ftorehoufe , that from thence, 
| Jeeffity requiring, it may be added to the 
Ibod, and helpthe bamatofis. 
[The choler cheft, the biliarie bladder, 
Ithe gall cheft, confifts ofa membranie 
aettance, which may be contracted and 
4 ended ; befides that which is common 
the reft of che intrals, it has a {trons py 
, ae’ of its own, ftrengthned with al! man. 
" A of fibers; it has a round figure, yet 
| 3 fom- 
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44 A Difge'efe 
Bi — fomwhat long,& at iaft ending in alongexy yi 
Hi ll point > which does make up a concavitir luli 
i inacceífible to the views for it has but omay) sty 
paffage or draught, open within, but fheu| 
‘without , for itisenclofd with portals giis 
ying egreffe to the cheler going out , DI) 
altogether hindring the retura of it. i 
Tothis are little bladders given 5 boa) 1 
fides nerves from the fextsm par s then 
are arteries and eyftick veins thofe fpridtiu: 
ging from the branch of theceliac , the b 
£o the vena porta, thofe carry blood MEDI 
it, theíe carry that which is fuperfluous:: fu: 
ger it bas done its work back again into ! ijui; 
bladder. of che perta , which all may. tfo 
notice of by rhe motion of the blood, 1 ij, 
nature of the veffels , by the conftitattlii., 
of the portals and by adhibition of highs), 
tureina living creature. — | 1 
. Befides thefe, alcbough it has no cond, 
tutive parts , it throwes out the feel. 
choler ( by which it is alwayes difters|b). 
: and full ) either by being ereff'd , ord 
AT cracked, or ftited up by tbe abundamedh. | 
pn it. into a paffage which is joyn'd tco... 
14 which notwithftanding it neither recog, 
- PEL nor could receive from any neighbor. 
E or remote part. m 
|! qi The urinary bladder, though it ii. 
D clofe on ali fidesto one looking pay. 
infomuchas blown up.to the utmoft 6 


= 


KG of ipic 1s. not fo much.as.pervious Hj 
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Of the Heart. 
|wind, yet it has ureters, in paflages 
im? grafted obliquely into its membranous 
wot, Body , which carries the urine being dif- 
mel gregated by the force of.the veins from 
ali the blood ; bur this //adder has no paffa- 
AA ges by which it canreceive any thing, be- 
1. JAfides the arteries Which bring fuch blood 
' fto it asis contain'd in the veffels,. _ 
4, Thefe things being provd, I believe it 
» i's to be concluded, that the choler is not 
(the excrement of the diver , nor that it is 
, s'feparated from. the blood by its fegrega- 
«wEory forces becaufe neither is there any 
iquiplace for its feparation ; notis there any 
qulKays found by wich. it may be convey’d 
gy (aco the bladder after feparation. 
wh And again , fincecholer is not broughe 
juilte this little Ladder from any. where elfe, 
(iforany thing elfe befides blood ( which 
he arteries do afford to it ia great e- 
,alough abundance ) is admitted into. its 
eveles Lbelievethatitis to be thought, 
dinate by the. proper contraGion ofits own 
| lffticle , choler is feparated from the 
Mood , and is as it were by {wearing 
wirough its pares, laid down into its. con- 
,'ditie, and there refery’d forufe. ——— 
it) Let not Lbeleech you this feem won- 
" ierfull or imaginarie to any perfon; for 
I| does out fpittle diftil into our mouth;fo 
' pes the innermoft tanicle of the ventricle 
"Meat out its moifture in the preparation 
" L4 of 
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CA Difcourfe 
ofthe chylzs; fois wrine depofited inton) 7": 
the bofom of the reins; fo diverfe forts ol b 
matter is heap'd up in che little skinns o5l 
the abíceffions , according to the natureqr^ 
of the part from whence it did flow. i 
Ithink that this gathering of the choley™' 
into this b/adder is trom hence eafily oq ja 
monttrated , becadfe it ts in all creaturesq 
infomuch as itis proverbial, that the Emme" 
met has her choler too: butlet us fee iU 
ir followes of neceffity that itis add«qm: 
to the blood according to the manner 
its evacuation. | 
The narrow neck of this b/adder ftre 
ched out in length makes up the biliaigiy i 
paffage , call’d the chalidocall pore ,, Lt 
this are plac’d portals, which befides clits in 
they hinder any thing to enter into D uy 
bladder through this paffage, they Init, 
der the return ofthe choler ix felf attemmne:. 
once out: which appears when with ^ Qiu: 
fingers we endeavour to fqueez back Wii 
choler which wehave fqueezed out off, 
for by no means canit be thruft bach. 


S | 


sain. 
"This paflage is divided into two Wi; 
dings, of which the one being firit cay), 
ded into two, then into more, and! |ui. 
rerwards into many fprigs, paffes throm 
the {trainer of the iver, that the ch), 
being divided into very little parts;ma: P. 
 mov'd forward into the vewa cave, pa: M 
| threii 


Of the Heart. 
w through the diver, together. with the 
ai(plood which flowes from the vena perta. 
| * The other going further is obliquely 
wlkrafted into the beginning of the jejzaum, 
being drawn down betwixt both the runi- 
«uides of the inteflises about the length of 
(dwo inches , fothatit makesone hole in 
ayhe seteffine , together with that leading 
» sic hich runs through the paxcreas , that it 
nay mix the choler with the milkie hu- 
ifmour, and give it to the pancreas through 
ihe forefaid paffage , or being paff'd 
through the hole tothe vena /a&ee to be 
yyerepared with the juice ofthe chylw be- 
ping paff'd. | | 
| ie feems to me abfurd , yea impoffible , 
phat two liquours fhould meet without 
Anixture, that chezreff;ses fhould fqueez 
aput the groffer ; and the vene laltee re- 
gfetve it, and yet not receive that which is 
Aghinner. | 
if It 1s fit that choler fhould be added to 
. fiis infipid- and fweet liquour , both that 
(its fharpneffe and furpafling yellow co- 
Jour, fhould be temper'd with this raw 
White and inconco&ed juice in the adenes: 
4 Ws Tikewife chat its dull , flow conftitution 
"Mibould be excited and mov'd. 
4| ifthe other, that isto fay the paffage 
| ll: Khich goes to the inteftines be ftop'd, or 
" Aby external.compreflion be fo ftreightned, 
"ilhat the way of the dif to the peer 
1l £ 


[| 


behindred, it fo comes to pale that |), 
E colour and fierceneffe is not appeas'd |” 
| the pancreas and glandules of the mefenst) 

BU HE rie, and therefore ( for by the tothii/’ 
paflage itis carried in greater pee T 


y 


into the Jver , and from thence togethud 
with the maffe of blood into the habit (> 
the whole body ) an ier is cauf'd and cii" 
whole body turns yellow. | 
‘They that drink more enough( fi pi 
it goes out of the ftomach fooner thi "' 
meat ) than the effufton of this choler ctii 
mix with , their piffe is like water and «qu 
no dye: likewifewe piffe whicer a lice)’ 


after meat, for which, the drink moft pad 
of it being paff'd , the quantitie of cbeie 
is more unequall, than when it moves fcof.u 
ward the groffe cbylus. | 

It happens likewife that thofe whofe peat 
fage is ftop'd for fomecaufe ; and the cli 
Ier not exoner'd , but at fome times, cbr: 
they piffe waterifhly with no colour, bby 
afterwards they piffe colour'd uring, ef «i 
paffage being open'd or exoner'd. — |. 


ae By thefe reafons and examples, Edu 
T perfwade my felf that the caster is. mj \y 
ij an excrement of the /iver ; but beiijou, 
Jr made for a better and for à commu, 
Ve ufe, it is fir(t heap'd up in the bia ii 


der, and in its own. time isboth ming? 
with Chylyus and beftowed' upon [v | m 


liver. n 
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. . Ofi Heart, | 
wi There meets in the vend porta a great 
valquantity of blood fent from the mile , the 
voe Aymus having fuffered fame alteration in 
inthe pancreas, together with. that. which is 
qwdprepar'd in the adenes of che mefenterie, 
i gand blood now made ufelctle after the nu- 
yatrition of other bowels, likewife that 
' iwhich flows chicher from the Zemerrboidat 
jgtexot, and atJaft fome paxt of the choker, 
- J^ being only confus’d,& not duely mixd 
,ajtogether, could bring no little harm to the 
" jbody; which moft wife Nature forefeeing , 
added the Gver , by the inward part of 
ig Which, as through a five, thofe confus'd 
; gthings which we mentioned are renderd fo 
imal and fo mix'd, thatthey are brought 
into one mafle,which after this manner be- 
., ing made wholefome, is added to the reft 
"Jof the blood inthe vesacava..._ - | 


i) E 
J. Forin the Aver the roots ofthe wna 
i 


4 
i 
| 


‘parte, anda great many twigs of the great 


Uu 


anch of the cava are ftretch’d out,which 
"''Mpaffing through its {trainer are at laft joy~ 
ned, and doe ftick clofe together ; fo that 
 Jyou would fay that they were a vess 
‘ which had been divided into many. bran- 
“Iches before, and joyn'd together again. , 
| "Ehis will appear, if you blow up the vee 
i" Jina porta, putting a pipeinto it, till the ca- 
^ qiue Swell up : with ones very eyes thefe con, 
fi | elie may likewife be feen, if yoa take 
ri 


ixom a liver being fodden, all the flcfb 
warily 
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warily with à comb, which being feparzi 
ted and wafh'd away, the fubftance of ci^ 
veins does open themfelves very well to | f^ 
feen, fo that the {mall divifions and mex)” 
tings may eáfily & exquifitly be difcern" (^ 
Itis therefore the fun&ion of che Avec" 
with the help of its own veiss, being fen« f." 
with the parenchyme, to bring the matt." 
elfwhere prepar'd ( that isto fay, the chi“ 
mus and the choler, with blood for the cit" 
lution of it, chiefly from the mile flowin)’ 
and the reft ofthe parts which are to ll^ 
nourifhd,adding to that through the {mig 
arteries, the fuperfluous part of that whii]-— 
is brought for the nourifhing of the parl 
chyme) into one liquor familiar to natuijJ 
which isto be added tothe other mail 
of blood, without any delay or manifigpui, 
concoction. | 
This fome endeavour to prove from ttl) wij 
branches of the veins , lurking inthe jui, 
ver and notconjoyn'd, ( whilft they bb} ij. 
leevethat there ftaysa part of the blood) 9), 
here to be attenuated ) albeit they be ont), 
ly little wes anfwerable to the little brass) i, 
ches of the arteries, through which, 
through all thereft, the blood paffes w. 
a fudden motion. a 
They doe affirm that the blood beiifh - 
alter'd with thefe divers mutations , all; 
being mix'd with that in the wena cav hi " 
which returns from the whole body, is ail, 
| mento» 
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laentory and fit for the nutrition of the 
.,,.pody, who doe aver that it is diftributed 
idpy the vesns into the whole body ; but fee- 
«Mog this affertion , as Y chink, is ‘ufficiently 
@ponvine’d by the reafons of others , 1 fhail 
fot meddle withit; ini 
;;4 A birth does likewile confirm this exam: 
ple, for in the womb it is neurifhed with 
,quch blood , when notwithftanding it is 
,, JReceffary for every thing thatis born, not 
E. to enjoy the free air, butlikewife , 
! fo. itsadmixtion bloud cannot nou- 
i 


T 


ii CHAP. V. 


A a there may be a nutrition of the blood, 

| rwe things are nece[fary ; whence its 
up omebilit ; What manner of blood the birth 
ad requires: what w the reafon it comes 
M forth; what is the ufe of air inthe body ; 
liq) why an ixfant beivg flop d inthe pa[[age 
qu Of hie excrement, or water, dies quickly ; 
‘way te blood of the veins unfit for mouri[b- 
4) ment of the parts ; which way nutrition zs 
all perform’?d; how much air ts needed for n1s- 
| britson; its divers effetts in mixed thingse 


Hatthe blood may beturn'd into nou- 
rifhment forthe body there are two 
things 
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4 Dyceom: 
things very tieceffaty, mobileié and Sort) 
thing preffing it, by the Help Of Whighh) dy 
tüay flow oF bé itiov'd to thé pláces wit 
Are to bé noürifhied;finée chis doés HOt (Qus 
pend on ché Blood; bu ts differ ent froiiíi LET 
as that which moves frofi that which 
moveable, it contributes. nóthidg to if) ,, 
Hawmatofss indeed chis faxtbilitie Or my 
bilitié pertaining to its confticucion pein 
to artivé froin the Sanguificátive vertu. 
atid be reducible co thé Hemarofs. 
Whey y of Water, Of ait, that i$ mudo. 
with the blood make it movable, 1. 
which this defervedly is called the ffi]; 
moiftner. | 
J dare not number Heat amongft chee}, 
Hot blood fometimes attérs. in the bo«dp. 
to wit, whenitisout of rheveffels; Cu 
blood does likewife flow ia Fifhes, andi, 
the veins of dead Corps; andthat wing), 
is drawn out of the vei» into a bafon maa, 
times remains fluid, which will be cc. 
dens'd ini a thin earthen veffel. 7 
Therefore lec the two former fui)” 
with this diftinétion, that by the whéyyl 
blood che Members are made flaggtnny) ,* 
foft,dul;by the aereal (for in the diffolu 
of any ching air is more eafily feparatups ? 
& paffes better away) the more folid paip ^ 
are made more robuít and more veget.. 
Alchough this bé neceflary for creatam: 
and needful yet for the birth whilft it iss 
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Of the Hear?, | 
"Rhe womb (both that ie may pafs through 
“tthe parts that are co be nourithed, as ale 
"What the conjun@ion of it being diffoly’d, 
‘hae which is fit may the more eafily be af- 
liifimilated , and that which is hurtfal 
Hle feparated and voided ) yet the whey- 
''Mh moifture being drawn from the 
ie que is füfficient for the augmentation 
! And nutrition of the tender and flagging 
'ihembers. | 

| But when it grows bigger , befide that 
"Nature in requiring aliment wants air, ic 
bs, fas likewife need of it to facilitate the moe 
i on ofthe heart and brain. For they are 

fiov'd continually, and are exagitated by 
qm alternating Sp/fole and Diaffole; nor 
iilite they hinder*d by the birth being ten» 
; Wer, for the whole breaft with the beare , 
und with the drain the craninm it felf co. 
ued with a film rifes and falls again. 
int The members growing folid in time, the 
|niibties doe daily acquire more hardneffe, 

fid are more tefifting to the motion : In 
jie mean time the ftrength of the bod: 
fli the beart growing, the pulfés and mó- 
ye@ipns of the brain become greater; which 
jifcord going on, it comes to paffe that 
wie birth , inftigated by a defire of freer 
jiibtionis incited to change place, and feek 
pr air, and fo the delivery is haft- 
Nd. 
í 1 The Infant cofutaing into the World it 
i| is 
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is ferioufly to be obferv'd, that the bloo| 7, 
is moiftned and made more fubtle by 10 
attraction ofair, whence the excremern))) 
(which inthe time of geftation were ||) 
few) are augmented and then the wheyy$. 
humor of leffe avail is voided in greate:t;, 
bundance ; infomuch that ic is feen tt 
anInfant which isborn without an oo 
paffage for his urine or his excrementt pi; 
dead ina fhort time, ere ever he fuckk. ; 
take any fpoon-meat, or atleaft after, 
hastakena very little. 
| I being taught by the confiderationy 
| thele things, doe tindoubtedly perfwf;.. 
| my felf, that neither this blood, not: ij. 
other which is contain'd inthe veizs(f Ab... 
is thick and ufeleffe ) is fit for theft. 
trition of the parts , unlefle being my, 
with a due proportion of air, and enlivf... 
it can be admitted into the very leaft gli. 
of them; for nutrition is not made boy 
ernall addition, but when the nouf... 
ment is fitly added not only to every (f... 
but duely to every little portion, andit. 
fimilated to it. | 
| Itisclear enough that this fluxibilflk * 
i given to the blood by the air, whilll 
JI the firít moiftner, being a moift: [l. - 
M body, becaufe none is fent into». 
| parts through the arteries , unlefl« M 
WI being cleanf*d and purg'd from its ui 
| table fumes, itbe well wrought wii 
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Of the Heart: 
"thnd again, becaufe it is continually drawn 
"''Bwithout any delay, that it may be mix'd 
"with the blood. | en 
"F^ Ifany body fay that it is only neceffary 
"for the motion and cooling of the heart , 
maine is convicted by the example of fithes - 
"or befides, that they are-alwayes cold : 
VMhey do alwayes draw up water at every 
cilburlfe of their heart, and fend it ont at 
(heir gi/5, with which they might be 


* 


oth fatisfi'd for the motion of their heart, 
ind for refrigeration if they needed an 
ich , yetto them is given a little bladder; 
wi which they carry air along-with them, 
iat they may ftay under Water , not al- 
enlrayes be forc'd to fwim at top to takethe 
ctilits for if bemg taken with a Nev or Weel 
"(hey be kept longer under water, and be 
wilinder'd to take the ait at laft) the air in 
iatiinetr. little bladder being. fpene they are 
ut inffocated and die. 
(ill Likewife the great effe&s of the air con» 
ecm this, matter which may turn into 
i Afone, by reaton of the combination of the 
}t, being flowing like water, fo foonas it 
9bmes out ofthepores afthe Rock it be- 
dlgpmes as hard asa ftone.without the fepa- 
it Ption of any vifible bufines : The air Ee 
i018 disjoyn'd by its own accord or other 
latte eafily knitting that which is round a4 
, aput it. : j 
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So Coral branches whenthey touch the air '| i 
Grow hard, under the waves foft herbs tb ju 
[1 Were. d 

8 | We fee out of Mans body, that juices fica) s 
| out through little pores, which fcarce pad); 


fing the fuperficeis of the body, m 


= 


j 


thick and flimie, and unequall to the Letty his; 


pores fro whence they did iflu, yet withed ir 
manifeft taking away of any thing ; whiill ai: 
I doe therefore think to be imputed to ttj; 


air infenfibly feparated from it» 
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Fhe pinion of Columbus covcerning |) iit) 
frorehoufe of the vitall blood; reap 
proving it's the frame of the lungs; ui i 
cerning the vein and arterie Pucumomi 
shat this 1 not an arterienor that a Wii li) 
abe te and arteries a Birth take til 
vifes from the ventricles of the Heasyiy 
the caufe of their Difference , the A 

i joyned 10 she nifings of the veins are ppl), 

ju thereof, not of ihe Heart. | 

Me | [S 

i T) Ealdus Columbus, a molt famous, 

i KX natomift;was firft of the opinioniftu; 

Hi. the mixture of the blood with air was ; ff» 

in the /wsgs, and that this bloud wasn 

vital, in his Booke de re Anat. 11. €^ Um 
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Of the Heart. 
w (For confidering the capacioufneffe. of the 
Wiwena arteriofa, by reafonthat it is too bj 
#or the nourifhing of the /engs,he thought 
wit was likewife appointed (or fome other - 
wife ; then becauie the fubftance of the - 
[ifs cannot tübfift without viral blood, 
ik and st is found to be in it, in the mean time 
WW. for that blood which is caft up by 
;Bikoughing out of the /4sg5 , comes up ofa 
infirefh colour.thin and fair,fuch as the Phv- 
Hans do affirm the vital blood to be) he 
[rgues in this manner: If the vital blood is 
Jot given from any where to the Inner, it 
fp created in it,but it is not given to it from 
iny where elie ; for it has no branch from 
€ aorta, nor by the arteria vesno/«( which 
wpe the fabrick of its portals receives no 
,flleod from the Acare . for ifit did , it 
Apould bear) does it receive any thing ; 
* Jj herefore, &c. It does likewife follow 
_ iat it is bred there , fince live diffe&ion 
"goes demonftrate that the arteria veno(a 
yA füll,not of blood,but of fumes and fcum, 
"apa is without pulfe, which proceeds from 
jhebeart. —— | 
"J| Being confirm'd with thefe reafons , he 
ityss (ye fhall hear his own words) He 
| Mes inthe air by his mouth and nof ; for 
o iur carried to the whole lungs by the con 
i Mance of the Arteria A [pera bat the tangs 
J W mix the air with the blood » which com- 
v amgfrena the right d ^ of the heart se 
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carried through tbe Vena Arterial, Thoi 
blood is driven up and down by the continwu| + 
all motion of the lungs , and made thinn\ 
which likews[e sn this breaking and juftlinay”™ 
one with another ts prepara: ‘That uu 

ana am being mix d toget er may be takee)\’: 
branches of tbe Vena Arte’ 
riali, and atlaft may be carried throug" 


in through the 


the trunk. of st to the left ventricle of ttl 


heart, but they are carryed thither fo ww 


Mixa ana Attenuated that there ws on: litti 


work left for the hearts 


It is credible that thé blood gains thee!” 
this perfection, where the greateft conu" 
niency and occafion for the gaining of it? 
offer’d : Butthere is alwayes air ready 


the /augs, and a convenient compofitio 


For their flefh.is toft, light, tbin, {pong 


ous, fo interwoven with three forts of v 


fels, that it is rendred full of holes IIl: 


froth or a fponge 
The veffels are the Preumonich vein: 


arteric,and the.arterta «[pera, the ufee}) 
which is eafily known from the folio way" 


relation. | 
The Paeumonical arterie (being wro 


fully ftyl’d the vena arteriofa ) tiling fr 


the b2/is out ofthe higher part of the 7 


ventricle of the heart, Ícarce enters || 


thelz»gs (alittle above that long pafl! 


which is open in Children, but clos'd uultu. 


thofe of Age, by which it being jon 
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Of the Heart. 
Hand infeparable from the arteria Aorta, 
,» Mhews the conjunction of both) but ít is di- 
voided into two branches,of which One goes 
y dito the right, and the other to the /efz, both 
y quot them being again cut in two, which be- 
ging divided into more it is fpred in very 
,ftnall branches running through it all,even 
40 the utmoft of their fubftance, and. con- 
: dbucise blood to this work. 
4. Tothefe he anfwers, That veffel which 
^s difpers'd through the (ame {ubftance 
with many divifions of branches being 
, ommunicated to none of the intrals, cal- 
sed the arteriaaspera,which is a long pipe, 
:gpeing made up of femiannular grifles cal- 
+ Wonchia a nd membranes,joyn'd together, 
_diwayes lying open to the air , beginning 
qom the lower part ofthe jaws, firft leas 
ging on the ayopbagzzs , afterwards being. 
"qivided likewife in manner aforefaid, and. 
fifpers'd through the fubftance of the 
- amg*, and being joyn’d to the very bran- 
" ghes of the Pucunsonick arzerie , addes air 
| the blood for this purpofe, with which, 
ly the motion ofthe /angs, being ftirr'd 
|: mix'd perfectly and made thin, that 


"| 


': We fumes and the groffer excrements, ( of 
“Mich this is expe@orated by ‘coughing, 
"Md the other by breathing ) might be 
iülÉbarated and let down into the Bron. 
pa, and that the blood might paffe 
jBrough for the nutrition of the laxgs,and 

| M 2 enter 
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enter the fmall branches of the vesa puesu 
gouia. | 
This vein is not only alike in fubftanec) 
and in conftitution to the vena cava, bru 
alfo joyn'd to it, fo that without rendimy " 
it cannot be dif joyn'd, being not well cai" 
Jed by the name of artería venofa; it rifíqu 
from thetop of the efr ventricle of cli" 
heart, the beginning of it being flefhy amm" 
broad (called amear by reafon of its req’ 
femblance, ané the left ear, becaufe of tio" 
left ventricle to which it is joyn d) holon" 
becaufe contracting it felf like a Spincted™ ' 
it lets out the blood being colleGed inl 
the ventricle, as the vena cava does on fil 
reght fide. This accompanying the eris ' 
rie,and being divided after theifame mese 
ner, (together with the arterta afp erry 
it ftraies through all the parts of the /sesqe's 
that, like che reft of the veis, it may cantina 
the blood which it receives in the capsiiy ir 
veins,and other its branches, into the grey 
Trunk of it, and fo atthe contraction: i 
the ear, every time when the hears iis in 
reft, let it into the /ef? ventricle. | 
In a birth this bufineffe is far otherwi]lte 
to whom, fince the wheyifh humour ,, |" 
thar which ts made flowing by the air, 14)» 
the little air which it receives from | Eo 
Mother (as was faid before ) is fuffictifi 
for its tender and foft members, the whiqt 
the /angsis4 reft ; There both they %y, 
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Of the Heart; 
«di tricles of the heart, with one motionas it 

? were ( which only creatures have which 
‘ing Want fengr) ferve tomove the blood out 
, 4 Of the vesns into the arteries, 
di For Nature being fdfffd for an ufe to 
| come to frame two ventricles , gave a be- 
,Sginning both. to the vei and co che arree 
jwrse, chat it might thruft out che blood re. 
qeeived by both, ehrough botli into the ar- 
Juerie ; Hence it comesto paffe, chat as the 
, gMrterie takes its rife from the right and the 
| A a veiw likewife arifes from both its 
AMivers beginnings tending to one end; 
i yet fo, that a branch bringing blood from 
apne dexter rifing of the'arrerie , and retur- 
Pu that which is fuperfluous from the 


, qieft rifing of it, fhall come to the refting 
"Amer (for they ought to be nourifhed ) 
| @thich whenthe longs prow’ greater, and 
; , bin à greater Aseo aros to 
"me bigger, furpaffe the 4naffomofis much 
In fargeneffes and the rather,becaufe thofe 
paffages which were commcn;becommin 
"lfterwardsunprofitable, when the Chil 
P Ebor ( that isto fay, the arterial paffase 
Jnd the eval bole’) are not only oblitera. 
Hed, but leave offto grow; yet are they 
fot fo much changed, but that their paf- 
Tage; being likea great ligamens fhut up, 
how clearly enough the conjun&ion of 
!' Mie arteria preamonica with the aorta, and 
0 the veiw with the cava, being onely 
"Wi M 4 clos'd 
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clos'd with a little memérane. 

Veins do differ in this from the rifings «QU. 
the ateries)becaufe thefe are enclos'd wit!) 
a large and.moveable appendix joyn'd tt) 
the heart, They call it an ear, with whic 
itis cover'd as with a fbintler , of whici: 
the right far furpaffes the 7efr; che cami: 
perchance is, (for whilft the blood is viiqpio 
lently driven towards the beart , being: 
hinder'd by the operation and contracti«qeii 
of this, it violently diftends the ear ) b» 
caufe all the motions and contra&dions Qi 
the body are more violent than thofe | 
the lungs. 

The cars are rather parts of the veri) 
than of the heart , becaufe they have oj 
cavity common to both , butthey are 
parated from the balcon of the heart 
portals , and then they. are given to^ ttl! 
veins alone and to no other veffels, ina! 
whofe fubftance they with flefhy fibers 
out a little; befides, the motions of jl, 
ears are diftin& from thofe of the eadl,,, 
Thele things I thought fit not to be: 
mitted, becaufe they give way and lighny 
the fearch of the truth of the queftion i>, ), 
hand. There are likewife other parts, Is |/ 
fides the lungs aforefaid, which do if... 
mediately affift inthe gps , becas. 
by freeing the blood from things unppllt 
fitable and hurtfull , (namely the real 
bladder, intraks, the skin, the palat, 

inw 


Of the Heart. 
woward tavnicle of the mouth, the ears, s5- 
witrils, eyes, &c.) which are fo placed, thac . 
\itiaking that which is moft -alike to them 
jit@itom the blood which is brought for their. 
witiewo nourifhment, the reft which remains 
"wiprofitabie they doe let down into the 
valpeszs, and do difcharge that which is un- 
wuWrofitable either into their own  bofoms, 
ipr into the circumference of the body; buc 
Ampecauíe the relation of them would be te- 
‘\i@lious, defiring brevity, I fhall omit 
s &hem. ; 
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s ME hat the Blood ought to be m.w:d to the pla- 

quj. ces which are to be nourilhed ; when, and: 
i) bow life begins ; a Bubble turns it fef 

|) 3210 an Ear, andthe Heart comming toe 
JM. the affiftance of it; The fituation and 

|i) Canspofition of its what inftrument of 
ill the Scul the Heart zs. 


/| IV J PF. faid even now, that there was 

| ' requir'd fome impulfive, that the 
» blood being now moveable, and abfolute 
jglat all points, might be mov'd toward the 
parts which are to be nourifh'd. For the 
,MiBature ot blood and ocular teftimony doe 
Meonfirm, that blood flows not thither of 
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itsownaccord , nor is it attra&ted by | | 4, 
parts, (for all heavy things tend dowy) ,); 
wards ) How this begins from the ved 
firft life of the creature, and continuesii.. 
its life time(adjudg'd fo to be by a dilige, 
tearcher) I intend to relate. 
Life feems to begin and to take its fiit... 
rife, when after the firft difpofition of ttl /,,, 
creature, a little moifture, by the help)... 
heat gathering together things homoge! 
neal, and feparating of the heterogenezali,,, 
creeps into that part which begins alreaed),, 
tobe firm, and fo rgprefenting the begiili,, ' 
ning of a veis raifes that into a bubble (5, 
little bladder, which firft refifting and a. 
terwards contracting it felf , (hakes tll. 
moifture into the raw beginning of an adii 
te ie ; this returning back, and the liter)’ 
bladder contracting it felf again and agaiil\,’, : 
the motion, after the rude fhaping of til. 
members, growing greater, the parts tri ^ 
ceive nourifhment and more perfection,’ 
and this liquor acquires the colour au)“ 
confiftence of blood. Out of which whi) “ 
the encreafe of the flefhy part grows faft tlt" 
the little bladder, now receiving the fon: ¥ 
of amear ( which to fome creatures is fü. 
ficient a1] their life-time) the flefh grow) 
up, together wich the firft beginning 41% 
the heart, which as a help co tij 
ear is created for the better propulfioni pu 
blood. à [. 
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| of the Heart. $5 
4 for this funion as was moft fit, it is not 


» 


"placed in the middle of the body, where ac- 
1 poing to Anatom:fts the Navel is placed, 
"but in the breaft, a place nearer the Aearr, 
phat it may more conveniently furnith ie 
jmith blood, which of its own accord flows 
e oards, asalfo that in it being envi- 
"ond with the ribs, it might move cfofely 
“within the pericardium 
UÜ The flefh of itis hard, yet fo that it 
f"imay be contracted, being ofgroffe work- 
iMmanfhip, juft fo ( ifin little things we ufe 
"MBreat comparifons ) as a pillar made of 
“WT ofcan workmanfhip, which being clow- 
/"mfhly made, is put as a prop for bearing 
i/Ahe weight ofthe houfe; fothis lump of 
* is pivento Man by Nature, that it 
!"Mmay be able to endure the labour to which 
iiiie is deftin'd by Nature. 
((" This flefh has two bofomes, namely,the 
i Mefr-and the right, of which one becaufe it 
de drivesthe blood into the Z»gs which 


Mire near it, has not fo thick walls, and 
j"-«Brows as it were into the right fide of the 
ji Meart, but the /ef? becaufe it diftributes 
("blood into the whole body , is environ'd 
‘with much thicker flefh. 
1f To thefe receptacles anfwer their veffels 
itlommon to them, being fenced with pcre 
) Meals, namely the veis, with their appen- 
f adices or ears, and the arteries, of which 
pee a¢ open without and fhut a i 
| u& 


i 


A Difcourfe 
but the arteries are open within and {kh 


without, having 1o open orifices that thhj) 


evidently fhow that the quantity 
blood which paffes through chem is'm 
fall. 


It has befides thefe no ordinary veffeis: (1... 


ther bringing or carrying away,which <a 
fit for that work, onely the {mall Coro 
arteries rifing from the acrta before it poi 
out ofthe pericardium, are grafted im| 
the dafs of it, with their conjugal vein 


which rifing from the cava, fo foonas iig i 
pafs'd the bearz sare communicated to tib. 


bafis thereof, that they may gather up t: 

fuperfluous blood,and reftore it to the « 

"a cava tocarry it back to the Zeart. 
Being fo fram'd, it hangs in the bofeal 


- 


n1 


Ni 


L 


m 


of the Pericardium,only in the £afisyor ttl 


parts which are broader than the reft (| 


uy 


the mediation of the Pericard:um and A: 


ther veffels which arife from it ) itis tyyg 


in the middle ofthe thorax. The reft (7: ' 


its body from a broad rife like a coz] 
ftretching it felf forward towards ttl 
right fide into an apex or point,and {wind 


ü 


ming in the water of the Pericardiunmy) 


which facilitating its motionyisevery wii 
free. 
Hence itis, that when the heart is:]l 
action, which is perform’d by the contri] 
Gion of all the fers together , the fri} 
point is drawntowards the immoveatl 


bcd 


| of the Heart. 
ottom, and fo is litted up, and making a 
Meap as it were,ftrikes the breft with a pulfe 


“which is felt outwardly. 
^18 I do therefore conclude, fince tlie parts 
“lo acquire appofition of nourifhment,and 


that no part befides the beart has the con- 


‘@eniency. to doe this (which is evidenc’d 
‘My the agreement of the veffels, the con- 
wiexion of the ears , the difpofition of the 


‘itthoreals, the vaftneffe of its fibrous and con- 
ilontractible flefh , its fit place, the due 
""I'hompofition of all things, and the protru- 
‘ion of blood in creatures living apparent 


Wr 


othe eyes) that the heart isthe inftru- 


Wiment difperfing the blood receiv’d from 
vie ears into the arterses, by the fubfervi- 


om Ency of which, it furnifhes nutriment to | 


" ithe whole body. 
wll Thofe who are more taken and blinded 


with greater efteenr of the heart , are not 


jalfontent with this ufe (the which to gain- 
\il@lay, is to deny credit to ones fenfes ) but 
hey faythat it performs many more and 


» 


jipetcer offices, and will have it to be the 


s(puchor and efficient caufe: of all heat and 
(life: and becaufe this is thought to be per- 
ifform'd by the help of fpirirsand life, they 
«althink it to be the very warehoufe of (pire: 


and life, 
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CHAP. VIII. 


The Argunsents of Conringius for the FE , 


matofis of the Heart, and the Confutea 
es thereof. 


| A Lbeit from the preceding Narrattily;, 


~ 


[ 


reafons may be drawn, from wh 
the evidence of the contrary may eaíily; I... 
demonfítrated, yet I cannot reft fatisif, 


bé 
h 


man Hermandus Couringius, Profeffon 


if | give not anfwer tothe moft md Hu 


LI 


the Univerfity of Helmfade,a man mul, , 


to be efteem'd, which he brings for (f 


Hamatofis of the heart. I fhallnotbe i$. 


willing to repeat them ín the fame orit: 
‘that I took them in out of his Lid. de pis 


al. CÓ Mt. Rate Sanguinis, CAD. 24. 


» 
I 
r] 


Sinning of the Arteries and that the Vid) 


| 1 j 
i bh, ^ 


I. Tis granted that the Heart ie the | ' 


ave deriv'd fromthe fame beginning , | 


eyes dee {ufficsently witnefs, therefore: |^ 
Heart is lskewife the begsnniug of all bli H 


and the ftorehoule of ite 


II. The fluxion of all blood sore Heas ó 


aud tbe flowing of it from the Heart ((\ 
neither does the blood goe to any other }) 


er Bowel, sor does tt all of $t flow fii’ 


any other part ) bnt all motion ss appoi 


for the obtaining of good and therefore?) 


blood gains its chiefeft good in tbe Heaw 


Hr Ma 


] 


" 
I" 


M, 
d 


i | 
MILI, 
"lt 
M il, 
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(7 


of the Fleart. 
| All. Aforeover the Heart ss generated 
Wirt among ft all the ref? of the parts,and does 
| Wotb beger asd contain blood , no other bow. 
Mel. being as get form’ d, as it may be (con im 
inge after the fecond or third dayes fitténg,, 
tnd it £e approv'd by the axchority of soft 
learned men ; and this comes to paffe by a 
Nmeft certain rule, thatthe Heart out of fit 
ind disbor d msafter can make blood withont 
‘the help of any other of the bowels, yea that 
the fir ft blood of all, of which the pares of she 
Wedy are made, and whith is fo exquifitly e- 
“Nabourace, ie concotted only by the Hearts 
"d IV. It55 likeWsfe kwown that blood us 
VWfenerated. in fome, if. the Heart be frroug, 
bough the Liver amd the Milt be cor- 
i epred , infomueh as st ts able to ree 
“fompenfe the fault of the Liver and the 
Wilt by its beat; as lskewife any paffiow 
"Maur the temperature of the Heart , dotb 
iV enfe that the blood of the whole body £s ei- 
Well concected, or other Wife. There- 
e by this alone We are able to. gather she 
Wrength and ability of the Hears in generae 
Wr ef blood. 
URL V. Its aptitude for mourifement is ga* 
bered from hence, that no part of the body 
u B nour ifhed but by blood, elaborate before 
tlt the Heart; only in a birth that blood 
Mich is the matter of tbe parts 5 firft [zem 
(tbe Heart, and the very fireyner of the 
| "Diver im proceffe of time 15 p—— from 
Ui é nee 


P 


| 
| 


A Difcourfe 
bencé." In vain s$ all that nourilhées firit i 
labeurated inthe Heart , uuleffe by til 


Vor kit gt be blood be better prepar’d * £baa 


may be the filter for wWonri[bment.. Tin. 
likewife certain, that that blood Which fila 


from the Liver, often, sf not alwayes, iin 


vaw, tbat it cannot be fit for the nourri 
disent of the parts, neither ws that ag aim | 


éoncotled by the Liver; or remains uny 


fitable , therefore it ts takew by the HI 


that it may be made fit. 


I 
I 


VI. Becaufe alte beat of the creati: 


a from the Heart alone, it 15 not to be dd; 


ted that the last perfetlion of the boo ; 
front the Heart, and that tbevefor ee 


Fleart is the prime Storeboufz of 
bloods . 


I. As to tlie firft, T grant that che v 


TW 


and the 2rteries doe arife from the bed 


it does not follow from thence, chat 


beart is their efficient beginning ; norr fr: 
Ybeleeve chat itisthe mind of the Aute 
that one part has its exiftence from ial 

ther, feeing all of them receiving their], 
lineation in the beginning, doe acqqe: 


their perfection in time. 


Nor doe I believe that it will be mm: 
tain'd by him, that che blood is madec |l... 
c¥ule of the veims and arteries, butt ft... 
they were made for it, ( that they fh 
be veffels for conveyance, and not veqis 


efficiuqo 


MN tbe blood : but rathe 
WMrom the coniequen 
y fie beginning of the veins and th 


| Meurifhes it. 
wf Blood, as I take it, begins fi 


at 


^ e firit beginning 


f Jichievments of the Veins Or b 


"wr raifes a little bubble or bladder ; 
"uf tme puts on the form ofan. 
Up Dia? 


, L 


prhich ws the effici 


wis there wasthe firft neceffity of th 


iy nf». It does not fol oW, 
Jwphere firft blood ifto be f 


opie has its beginning, as if he fhould argue; 


Of the Heart. 
gitictent) nor that he concludes thus, That 
cient canfe of the veins and 
Wyrteries , ist kewife the e ficient canfe of 
r taking his argument 

ce ( for there where 
the arteries 


2 nem 3 
afrhich ts for containing of blood ) 77 


À Where 
| J TP "mo. JA bad 
WF veins and arteries are found ana bao, 


ger beginning , there firf blood £s found 
Iud has its beginuing , and that tin tie 
pear. 


that there 
be feen, that there 


‘fom the beginning of the Trunk 
he roots (if we may afe this com: arifon , 
He vers are the roots of the body) there- 


pre they are the Juice of the tree 


C LI 
iprins 
ipfing 


which 


rom an Invi. 


I beginning for a juice which is anfwe- 


Bible to blood does meet together out of 
particles of the crea: 
[re through the pores, which are the firft 
: r blood rather, 
IBreeing with thofe parts whifft +f 

#ettender : This by its extenfion 


|! makes 
which 
4r,and ftirs 
d £ : JR «x14. cC 
ole, and gives it occafion firft a£ 
| t5 : : 
Müftance, then of contractio: 
AH ? 


ii 
DE 


1 ^ c 44 9n 0 
Viiilll Ley are 
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Diaftole is before the Sy(toles for how fhaay 
any thing contract it felf which has " n 
firíT fuffer’d the extenfion of the 4! 
gent? E 
W hence it follows, that the concourfer |^ 
blood from an invifible beginning , is til 
efficient principle of this little bladdiqi, 
and not the bladder ofthe concurfioni | o 
the blood ; as the many rils that meettip’ 
together doe make up a river, and thee 
ver does not make up the rils. 
Therefore it is manifeft, that althowlg/^ 
the beginning of the veims, and their appe! 
rent rifing be from the bearz , yet theqp 
fore the blood does not rifefrom the heel 
but flows to it That which is firft in degglttti 
may be call'd the caufe of the confequidiir 
but not on the contrary. | 
In an egg, before the bear! be forme! 
there appears firft a bladder beatrflit: 
which being dilated by che blood , lift 
red, and contracting it felf layes dow ftu; 
- rednefs, grows again white sand difapypmiy 
which is a fign that the blood is befor]iis 
bladder, ( which becomes an ez; T om 
heart.) and that it grows.red by blooedis. 
that the blood does not grow red byyily. 
bladder. | 
iJ. Thisconfirms what is faid ; beef 
the blood flows tothe bearr. 1* isc di. 
that it has its beginning elfewhere: M 
me leave to anfwer, that the blood! [ffe 


- Of TG HIeATE, 


44 no fooner to any intrall, than to the /axgs, 


qand that it does not flow from any place 


(Amore perfect and abfolute at all points , 


ithen from the lungs , both reafon tells us, 


«M and ocular teftimony confirms it. 


) A Birth to which wheyith blood is faf- 


i4fficient, needs not the help of the dungs s 


@Mor does it need the heart for the change 


(Pt it, fo chat it may only enjoy its difpen- 
yffative motion. | 

The blood does not move towards the 
ler £5 but to be purified : Ifa creature ar. 


_@@tiving to growth, and having much blood 


, Would want them, as well as he does when 
Me isin his Mothers womb, they had not 


, qpeen fram'd for a future ufe to the birth, 


ia Lhis purifying is perform'd not by the 
| puritying 15 p 


"Éntention of the lungs, but by the action 
4pf che foul : parts being laden with blood 


,ifmove it further , either by contra&ion, or 
; heir own weight, or by refiftance ; that 
4 pnt, y 


,dpliey may be free'd from it; fo the bear; by 
",sphe impulfion of the ear being fill’d with 
 dPlood, even to diftention, movech & for- 
_ JWard, that it may be freed of the trouble 


: dbf it; 


Therefore the motion is defigned for 


“ithe good of the part moving , and not al- 


= 


ays of che moved; which in excrements 
_gP apparent : but parts do notact for one 
"gMnothers behoof, but for their own conve- 
"fence , they receive fuch things as 


2 are 


are convenient for them, and drive awany 
fuch things as are hurtfull. But in chi 
number is the Part comprehended, wbofft 
intention is not when it thrufts the bloosd. 
into the Aorta,to give nourifhment to thi’ 
parts, but to put off a trouble which comet 
upon it felf; befides it is the office of tir 
fouls government to give nourifhment ct 
every part, the organs being rightly diff? 
os'd. 
HI. Although all the parts have at fier 
an ob{cure delineation, yet there appearie © 
at firft a little bladder which beats, whi«qe" 
in procefs of time becomming more flefny™ 
attains to the form of both the ears, ther" 
fore if any thing deferve to be faid to 
born before the reft, it is the ear, which E" 
generated before the reft of the parti’ 
which moves firft of all,and leaves moti" 
laft of all;and not that flefhy parc of whiir* 
the ventricles confift, in whofe flefh chi 
place all motion, and in the difpofitiom|E ‘i 
whole receptacles they slace all pow er,da B 
the fountain of all faculties, although tie 
very fame motion be divers from cil 
which is feen in an Embryox, and im? 
egg, and is onely in confequence uu 
it | 


But neither doesit generate the blo b 
but receives it lowine from the whole llle! 
dy, by which it felf is likewile made. B. 
IV. Tiscertain , that the ever or Wf: 


of the Heart. 


I| milt being corrupted, but not beyond their 
eons, sood blood is generated , or elfe 
1 fach as is not altogether bad. Nature does 
4 at fometimes endure the {mal] default of 
] one part, the reft being all entire, without 
| great damage; but the 4éver or the zi/; be- 
1 ing quite corrupted, I doe not beleeve thar 
ithe body or heart can be fo whole or 
4 ftrong. 
Itis certain, that thezi/; being obftra- 
iced , becaule the blood comming from 
(thence i is not well diluted , chat the bears 
lis troubled with beatings ; and alfo thofe 
n E: which affect the parts which ferve the 


hole body, ufe to be hurtful to the whole 
ody. 
M When there are more affiftants in an 
8 “operation, and one or more of them are 
\"difeafed , if the whole is not abandoned 
| a is perform'd faintly and imperfectly, ) 
this is to be imp puted to the reft of che 
" pero which are whole; it is inconfiftent to 
"'Mttribute it to the eiit; fince it is certain, 
phat ; its aid is not as yet requir'd to the 
^ angu: ification. 
“l) Jt is hard thento affert any paffion a- 


qt the temper of the beart , to be the 
Miaufe that the blood might either be 
n E or otherwile concocted , for indeed 
4 ere are many parts by whofe perverfe 


lilpoficion the whole Eucrafy is OVEers 
frown, if they are combined together : 
N 3 W hat 


| 
| 
ah 
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What hindereth, I pray you, the bear: beg |, 
ing ill affected . that che /»»gs or ‘otheel) , 
parts which belong to the Hemwarofír.. 
by the neerneffe unto it fhould be infecter{), 
alío? Ithapneth often howsoever , thig 
the temper of the beart is often vitiated bh), 
the ill difpofition of another part , fo thaq),, 
the affeGions of the heart are only tlli 
Symptoms , but not the Caufe of the a 
feafe. From what offended part, til 

action it felf is hurt, from the fame iti 

perform'd. 

V. lis granted, that no part is nourifhay,, 
unieffe the blood paffe the ventricles | 
the heart; and I doe beleeve that no my. 
denyes, that the nutriment is elaborate 

that it may nouriih the better; fo it is Iii) 

wife true, that in a birth there appears fiij 

blood ina little bladder, and afterwaulb, 
the Parenchyme ofthe /5ver , yea the veel| 
flefh of the 4ear: in proces of time is therm 
likewife generated; but by what argum«dn 
taken from thence it will be prov'd tt! 
the blood either inthe receptacles of 
ears, or in the ventricles of the beart is if 
way elaboratly alter’d,or gains aptituddgy)” 
riourifhment, ‘I fee not. | 
Nor does that much preffe us, that i] 


i 
i 
i 
! 


blood has often flow'd out of the Ziver: [e 


is made fit by being concocted in manyj e * 

iterated circulations, and being puis: 

from its dregs, nor has it any need too}? 
| d 


Of the Heart. 
Ieonco&ed againinthe diver, or perfected 
fiin the éeart, only it is neceffary that by its 
mid, after that it has received at every 
pun a new refining inthe /szgs, it fhould 
"cbe driven into the arte tes. 
74. VI. ftistrue, that fromthe Jcart all 
"heat comes to living creatures, not becaufe 
it is hotter than the reft of the bowels, 
"but by accident , this heatis rais'd in the 
“parts through which the blood fuddenly 
Jbaffes by its motion: which is an evi- 
Went token that the blood receives not its al 
perfection from heat, and fothe beart is | 
"hot the fi rft ftorehoufe of blood. 


{ D 


ons Pa 


] CHA P. IX. 

An inftance given upon the afore[aid Ane 
a Swer taken out of the Ad ethod of Carte- 
UH fius; why the blood of the veins ts more 
0 thick than that of the arteries; the heart 
ig us net the Organ of Sangtification, nei- 
i08 ther can the confummation be impe[cd 
| 4 toit. 

E an inftance to confirm this Anfwer, 
ak that fhall ferve which a moft famous & 
i/Menowned man A.D. Cartes brings for the 
«tlltoof of his fire, which he fais was made 
j ty God inthe hearts of creatures, 5 eing 


"] ex 
li 


A 


pa 


the Author ofall motion and a&ion, aa 
likewife of the circulation ofthe bloodd)j7i 
me ethod. page 47. Lhe difference Vebicciun 
ts obfevu'd in the blood which paffes ont «q 
the veins, and that Which flows from. the az 
teries , can rife fram no other reafon a | 
this, tbat paffing throug th the beart it wre 
vified, and as it were diftil?d, and fo becompsy 
more (abtle, lively, and warmer, fo foon im 
it comes out from thence; that ds to fau] 
When it win the arteries, the: 21ft Was befo bn 
at enter d. tato them, ibat is whenit w 
fratd in the veins: Ana if ome take ge 
heed, it will be found that they diffe sence da 
not manifestly appear , but near the heal i 
but le[fe i in places ds Rant t from it. 

The moft famous man affumes, thatt 
arterial blood ts thinner than that w hate 
is contain'd inthe veizs ; nor withoutr 
fon, for that whidh is ih the veizs gro 
ing ufel leffe , has loftfome portion oft lii 
aereal íubitaace, and that percha 
wh ich it has retain'd is more full of fun 
and duller, and retains ps: its former | 
lineffe; to which add, that fome peo 


Di cottr[, e 


c 


Tre 


on of the li iquour is ext d by infenf 
tranfpiration , as likewife it ts fever'd 
thrown forth by {wear & urin;ifit reccqe., 
any groffnefs in the outward parts, bog), 
refrigerated, T am confident it depo 
that crofleneffe together with the cub 
beloreit comes to the beart, | 


Gi} 
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| Granting that the arterial blood isthin- 


mer than that of the vz/z; , he denies that 
*Mhis arterial blood can becom thin, unles it 
wipe rarified by the heat of the heart, S. asit 
were dittil d(we intend to{peak-of the heat 
spl che bear? afterwards) his reafonis, be- 
saute pafling oucit is always more fubtle, 
im@ively, and hot, than when it enters. If the 
oft famous man mean the entry of the 
rit & out-let of the lait ven:ricle, we doe 
«rant that the confiftence of the blood,yea 
"ghe colour it felf doth receive fome change, 
q@ut not in the heart , but in the Zexgs, for 
wie reafons aforefaid : but if he Ípeak 
Mfxpreffely both of the egreffe and entry 
bf them both, we deny that the blood 
floes paffe out ofthe right ventricle of a- 
siother fubftance than it entred ; nor will 
Mit ever be demonftrated , that the blood 
qpoth enter more thick into the left ventri- 
«ife, than it comes out afterwards. 
a) To call the £earr the Organ offanguifi- 
aMEation how abfurd a thing it is, from 
pence appears , becaufe it is not perfected 
4Py one part o* inftrument, but by many, 
waiter fince it is fic that diverfe things fhould 
goncur in the conftitution of blood , and 
qe diverfly wrought , asall ground does 
Rot bear all fruit , fo cannot one part fur- 
dnith fo many diverfe things, oris appoin- 
|, @ped. to perform fo many teveral operations, 
If any body fay , that the blood is only 
li cons 


[ 
| 
i 
| 
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A Difcourfe 
confummated by the bearr, I think he wii), 
be convinc'd by chefe arguments. 
Firft becaufe in the beart nothing is aac 
ded to the blood, or taken from it; ii. 
the ventricle chereis added to the mea. 
and drink a liquor which fweats out of iif. 
suniclesinto the hold; in the sste/Pénu, 
that which is groffer and unfit is taken i4) 
way ; inthe pancreas and adexes of tlh). 
mefenterie, a juft quantitie of blood 1. 
added tothe chymus , which for the greeq) 
ter dilution is much augmented in cli 
branches ofthe porta, by the fubferviers, 
cy of the mé/t and other intrals, that @ 
laft after the addition of choler , in tli 
mediation of the cyt, it may througgi 
the diver by Dedaliaw windings perfect iile. 
courfe, and fo being alike at all poiray 
make up one perfe& compound. | 
No fuch thing happens to the blood |i 
the help of the Aeart, fince there is no as 
miniftrative veffel which can either bri)" 
any thing toit, orcarry away any chi" 
which is feparated from it. | 
I beleeve, that no man thinks thhlb 
the coronal arteries and the veins joys' di 
them doe this, for they are leffer chan) E 
be employ'd in fo common and greatul! 
work. | 
Authors which are prime Phyficians, e *: 
to calculate very well from the largeneegt "\ 
of the veffels, feeing (ome one part Ir" 
ced 
Ao 
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leeive a creat deal more then it needs for 
; ftheadminiftration of its nutriment; that 
' Much a thing is done for another parts fake 
“by Nature, which does nothing in vain: 
"Mo let us argue. taking our proof from the 
" Emalineffe of them, thatthe coronal veins 
‘are deftin'd to no other purpofe, than for 
"mourifhing the heart; fo much the rather, 
Jlünce it is certain that veffels are allow- 
"d to other parts, according to the fame 
"proportion. 
^1 If perfection were given tothe blood 
"from the feart, at leaft from thence it 
Mould fuffer fome change; but fince there 
ian none be perceiv'd, but fuch as the right 
Ulbentricle receives from its ear, {uch does it 
ic nload into the arrerte of the Lungs 9 and 
Minch blood asthe left ear \ikewife affords, 
ghe /eft gives to the aorta; certainly either 
ihe colour or the fubftance would fhow 
silhe change. 
t" Thofe that doe afcribe the Hematofis to 
1" lfhe heart do affirm that there is more pow- 
It in its ef? ventricle ; but fee what great 
"T bfurdity would follow from thence, the 
Weg would be nourifhed with unperfect 
Mood, for they doe not receive the leaft 
("Irterie from the aorta,ot left ventricle;nor 
Jan they have any motion backwards, the 
i'llnotion of the blood, and the femHunary 
«MPa t ads hindering them. 
a") Letitthen be ratifyed and rete 
jl | tDat 


3 
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that the ventricles of the heart doe onal 
afford a paffageto the blood , which tt 
veins andthe arteries doe likewife, aa 
that their flefh does drive it more forcibb] 
for (ince the veis being weak could 11 
impell the blood by the help of the eas) 
into members far diftant, the Aeart feeel 
to have been added to themas a. helpx 
that being a great deal ftronger, it mijg 
fupply the defe& of the ears. -] 


| 
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SECT. III, CHAP. I. 


—— 


Whether there be a greater beat in the be 
than tbe other Intrals ; the reafons of 
Antients affirming it, are oppefed s 
opinion of Cartefius concerning he 
What are the things that render thw 9 
nion plawfible , both the comspofirzon 
the heart, and reafons wit bflandii 
the fft and latter motion of the auricc 
ef th: beart. 


C Rder feads us to examine our tl 
7 Própofition, whether or no therrg 
greater heat in the heart thanin otherrger 


tralse The Antients do fo much appean 


the affirmative part of this Queftion fre 


MIS 


v4 1 rt. *1 3 . 
alfo the Philofophers of this age, thai 
an axiom itis not cail’d in queftion by «4j 


i. NUI Bi ek 


| 


and as money is commonly valued at an e; 
Jenrate, with that which is beft known : 
M fo they do all build unanimoufly the 
ireheminence of the heart, and principali- 
Wy Of it upon this, asupona firm ground, 
Ind very well knowntoall, above all o- 
, Met patts; and upon the fame all the 
! pe granted in all former ages, and e- 
Ten in our times, 
4 Arifforle in his Book of Youth and Old 
se, Cap. 4.fayes, That the beginning of 
leat depends "pos the heart, and that the 
pel is as it were fet on fire in that parts | 
"34 Galen inhis Book of the formation of 
(Birth, Chap. 3. fayes, That creatures 
Received the heart. as a fire for warmth, 
ghey commonly doe aver, That from 
/ Mence the heat,through which the body of 
RhAnima! feems hot to the touch, is {pred 
i Mrough the whole body, 
4") But touching can give judgement as 
^"bncerning heat; nor muft you refufe to 
"qut it, fince it returns report concerning 
» proper object; the breaft of a living 
jwieature being open’d no fuch great heat is 
fund by couching,nor by fearch is it found 
p than that of the reft of the in- 
NALS. 
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| Phyficians judge as far asthey can by 
| Tie, and tht which is not to be perceiv'd 
("Mey judge to be nothing at all ; is nor a 


ijiffeater heat denied in the heart, becaufe it 
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is not perceivd by the couch? we muft eq) 4); 
infer that the skin of the hand is too thi? 
or that it is colder, for in a little tii 
that would be known ; for chofe that 
very cold doe not fuddenly feel the hi 
ofa good fire at firft ; which afterwa, 
they are not able to endure. | 

We mutt likewife take notice of the (it... 
{tance of che Secrt , whether it be fit: |i, 
fuch heat: there ought to be an apt {iff 
je& aniwerable to a powerfull agent. fil) | 
isnot fit to endure fuch heat, if the 5. 
mours fhou'd boyl out of it, it mighnyp), 
eafily rofted or boyl'd;oyl is not eno ' "n 
in a lamp , butthere is likewife a wich, | 
quir’d which may fubfift and continuxlt; 
the flame. 

This heat in the beart is either imblhf. 
or acquired , this would quickly be dif 
nifhed and extinguifhed by the advernj, 
ous juice, for nothing could be acd 
that were fo hot, for by the heart it one, 
to be heated , as fire by kindling , ampli 
agents muft needs endure the reaction” 
their patients , by which it is at laft Ins ^ 
ted;and it is likewife known, that wh:iljé : 
luke-warm affwages that which is ; |f 
hot. . | 

This adventitious heat muft come 1 
fome other place, and from wher’ 
pray you? fhall it be fent fro a part cie 
lefie hot? or fhallit be fuftain’d by (er 


"Four food? the Peart receives no ether 
- Rkhing for its nourifhment than that which 
“tomes through the arteries Stephaleides ; 
"nor istheir blood any’ other, than that 
"which is afforded as nourifhment to the 
hole body. 
] Perchance it might ftir the like heat , or 
"m greater in other parts , for there are o- 
"Eher parts fitter for the conception of heat, 
‘Ps being dryer ; and heat is the more in- 
fenfe , by how muchthe thicker the fub- 

' flance is in which it has its refidence. 

"b Renatus de Chartes a moft famous man, 
“ivhofe wit 1 do not only admire, but alfo 
much efteem cf his Philofophie , /i5. mse- 
Ve bod. pa. 42. fays, that the Almighty did 

place or ftir upin the heart of mana heat 
«Mr not-fhining fire , (not unlike to that 
vy which hay is fet on fire, when it is put 
a reeks before it be dry , or as new wine 
‘wiieft upon the lees feeth's up ) which exer- 
elites all the a@ions of che body , but thine 
liking, which amongftall other creatures he 
atlpheffes to be only proper to man, as pro- 
i Meeding from his reafonable foul. 
oa) He fayes that the drops of blood which 
^1 fall into the recepeactes of the beart , are 

iprefently inflated and dilated by this heae 
tl like other liqours when they are let fall 
illrop after drop into fome veffel, which 
Jl exceflive hot ) whence he avouches,that 
Hs Well che arteries ( for fome' he {ays falls 
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into thé likewife at che fame time ) are 11) 
ted uP together wit h the walls of the bea; 
and that che three pointed portals in th 
middle are open'd , and that over all 11) 
Dis(foleis fur d up ; but that the blooj 
fallsagain, becauie in the arteries itt 
cooled , and that the forefaid portals 4 
fhut. and chat there isa SyStele broux 
up yn he hea si ee s well as th e arter 
and that the St emoides Or femi ilumartve 1502. 
tals are open’d , that make free acceffe: 
new D bíoód. | 
He faysthat this motion of the bliq) 
muft neceffary follow from the difpofiigh,, 
of the organs, which we fee with our ey}, 
by beat w which to the fingers is percepts, 
and fromthe nature of blood which: B... 
may know by experience. 
Thisa axiom has pleaf'd many, trove, 
is more plaufible to gather the cud E. 
motion in creatures from things evidid 
than to have our refuge to the Soull |, 
whofe nature we are forc'd to confefs i : 
we are ignorant ; befides, that it is] 
dently feen that the life of a creature i fe 
gun wich heat,and is terminated by ccm, 
But to fay that the circulation of thet d 
is known from the difpofition of th ? | 
gans, perceptible heat, and the nage 
of blood , ( to whole judgement fear. 
famous man appeals) if we will ri; » | 
weigh the bufineffeas ina fcale , theqie 


| Of the Heart. 
| tion of the blood indeed is firch and {0 cire 
"f culatorie, but proceeding from a far diffe- 
3 rent caufe. | 
[| Letus fee the difpofition. There is giveh 
""qto the ear? four veffels ferving for the 
/Mtommon work , two veins, and fo many 
Warterzes , being fitted to the two ventricles 
@the right and the fe, to either of them 
[there is allotted a vei» and an arterie, and 
"Mteceiving the blood fr6 the veins they pafs 
"Wit in a like quantitie into the arteries. The 
[vezu: lare gifted with appendixes or flethie 
villages (they commonly éall them auricles) 
iptllendued with force of contraction, befides 
wutfinnumerable others, which they have for 
«libe better advancement of the blood, they 
Mave five portals in the entrie of the heart, 
irhieh are opend of their own accord by 
difhe blood when it paffes through, but fhut 
uiheir felfs againft ic when it endeavours to 
return; of which threeare the Sigmoides 
T bf "the hollow wei at the orifice of 
tele right ventricle, and two are like half 
ji fütoons (hutting up the orificeof the Pneu 
ni onich vein fcom the left ves -ricles 
«M The arteries have in their paffages nei- 
Wher porri: , as being unprofitable ( for 
heir action is every where the (ame , for 
qiey are all dilated at the fame time,and all 
ulltan inftant tending totheir former con: 
 MRItUCIO, are contracted at the fame time.or 
hag by reafoir of TOIPE Weight that preffes 
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pendixes ot ears, but have inftead of Yad 


Dilcour[e 
them outwardly ) nor have they any « 


the heart made faftto chem, in the egrri 4, 
of which from both the receptacles thed |, 
are likewife three three-pointed portas 
large ones, annex'd , which are (hut | n 
the blood endeavouring to return, by req, 
fon of the contraction of the «rzeríese I. 
The-organs being thus fitly difpos’d,, E. 
indifferent judge with his owneyes m 
fee the fwell’d ears contract chemfelyi, ,, 
and thruft out the blood contain'dil. 
them, without the refiftance of any 17) | 
ral; and that the bears from the: 
(wells, and rifes into a Diastole: This: 
ing diftended , and endeavouring to 
charge its burthen,the portads affix'd ton) 
ears ate {hut by the compreífion, wl 
were open before, thofe which anfwere ^ 
the arteries freely giving way. | 
But becaufe it is not neceffary that bby)" 
the ventricles (hould meet with equi 
force, the right ear depofits the bloodi |: 
to the /75gs alone, which are neighbouipe 
to it; but che adminiftration of the /ef? B 
nifhes che whole body, and gives it to: >") 
furtheft parts, and at the greateft diftaxlld 
and even to thofe which refift it. E 
Hence the difpofition ofthe beartt fe 
vifes us to draw a reafon. why the: fg: 
is environ’d with fuch a weight of {! M 
fince che right hasa thin wall income: 
fon to it, Th 


ls 
Ld 


J 
Hive, 


$4 


1 Ofthe Heart. 
1 Tis moreover to be obferv'd, that there 
“i given for the fame reafonto the portals 
| "Ithe heart refitting this Operation, une- 
"dial fbers ( little ditches or pits they call 
/ fem) arifing in the folds of the breafts, 
Md engrafted in the porrals that they may 
“Bas ropes or ftayes which might binder, 
“it they in the contractions being ftretch'd 
*styond their bounds, might be unprofita- 
“Me for the retention of the blood; for 
the Zfr ventricle they are more and 
^ Fonger. 
"I The arteries, whilft thefe portals are 
fen, being fill’d with blood abundantly 
iping in, {well unto great bigneffe, and 
ieance themfelves unto a Diaffole, and 
eke a pulfation ; and they again contra- 
i, "ng themfelves, the portals which are 
ifr againff the mouches of them are 
tby the weight of the blood compret= 
; and hinder it from returning to the 
rt. 
by reafon of the difpofition of the beart 
Reafie to perceive not onely by fight, 
"ox by touch, this following order in 
Mion, yea the very a&ion it felf, and the 
w@dner of performing of it in a living crea- 
J& efpecially in thofe of the greater fort, 
caufe the greatneffe of the heart f; lling 
tifing may be the better difcern'd and 
uM fooner when it is dying , becaufe then 
afl Motions ace (low » 
| O 
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graíp ofthe hand,that when the heart dd 


AA Difcourfe 
One may pretily obferve and try; 


contrad it felf, with forced ftrength | |)" 
ning on its Bafs, at chat time wheel? ^ 
advancesits point, and ftrikes che bree 
with a pulfe outwardly telt, it becoofr* 
Jeffe in quantity, and when the top offe 
raifed, befides that it feels more copi 
&ed and hard, its bigneffe is impaired. n: 
Let us givea reafonforthis: The di 
ons of all parts are done by contractile 
why fhould we deny this to the 5er: 
confifts of contractible flefh , and offffta 
mu[cles as are moft firm and ftrong 5, fu: 
this flefh ifit ought to fall and ‘rife bull 
{welling up and falling of the blood wif: 
be very unfit for che purpofe, fech a. gk’ 
confiftence is fitteft for a ftrong and Bhi; 
ment action, and a more flagging cin 
{tence fitter for paflion. | 
lf the Pearr feems to be uplifted Eft 
foregoing contracion of the eamdu 
which they difcharge the blood, thee 
fole is not to be imputed to a dila. 
heat: It moft clearly appears front 
being open'd every day, that the mip 
oftheears does precede, and did poit 
always. | 
In them there firft appears a littléqio 
der which beats, which being chanjglt 
| 


ri 
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to the right ear, the beart is Íeen: 
wards to grow ; to.which reaíon i: 
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j Of the Heart, 
iis, for the ear keeps the fame number in 
«dis pulfes which the bladder had before,the 
wear? has a diftin& and diverfe motion 
i OM it. 
lj Becaufe the motion of the ears is firft, 
}does not depend upon the motion of 
«lle beart, the Pear; is immedately uplifted 
dl its a&ion , not on the contrary, for 
"ey receive nothing immediately from 
q ape heart. 
wh This is apparent, becaufe when the 
#77 beats no more, yea when it is dead, 
, oer of the cars do (till beat in anfwer to 
Welr ventricles ; after the left ventricle 
eves off to beat, the ear which is nexe 
j dit beats ftill, which being dead the right 
Jiffricle continues 3 which ceafing, the 
Wet ear fupervives fti'l ; this abftaining 
"im motion, at leaft from iny that can 
_jWidifcern’d , there is a kind of trembling 
jmtion obfervd in the blood, rais'd as 1 
fiin the blood, being moveable, iy the 
"Bk endeavour of the car. 
il 
i 
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How many ab[erdities doe follow thee 
zios of Cartefius concerning the ebb. 
130% of the pioods 


J 


Et usfee what abfurdities followr i 
AudoGrine of the ebullition off 
blood. 

The mot famous Man is forc'd tu? 
fign the Diaftole of the beart and the: fr, 
ries at one and the feli-fame time ; vy 
if it be true, the Portals that are place B. 
the entries of them, are of no ufe, wiih: 
abfurd to afferc, fincé Nature makeci@.” 
thing in vain. | 

It is known that the ar’ertes haver ^ 
becaufe their Diaftole and 55ffote 1 
and ends together through the wheof" 
dy, which if they wete extended chhie'" 
the ventricles of the heart, portale ifm 
be as unprofitable there as in the aw oO 

To this adde, that there would therqit *! 
need of thofe portals, becaufe there: [ri 
then be nothing in the erterzes to eei 
the return of the blood; they hast 
.i 


Za ae 
» 


: 
the force of contraction, as the mi 
mous man himfelf affirms, nor is te! 
the body any cold which by conftriifltvi 
gepercuftive, fuch as thé moft famcofr c 
does not defire, but onely a effe 


] 
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ithat the blood may fall arid make à Syffoles 
! Secondly, it tollows,that the tliree-poin- 
Red portzZs joyn'd to the arterics are (liüt 
py the blood; being coold and affwaged, 
, ihich comes to paffe at that time when 
The blood is not fo able to fhut them, or 
has need (6 to doe , namely, wheh the ar 
,.qeries are not fo full; and co fpeak in a 
“Word, when they have not power and óc- 
" "Mfionfo to doe : for they ate not fhut by 
lheir proper force of coritrá&ion, nor by 
Wat of the bearr, ( which in his Letters to 
. pe Phyficiats of Lovai he denyes) nor 
y the urgency of the arzzerizl blood. 
Ó Befides, if the Syftole of the bear? be 
^ Wen when the blood is refrigerated in the 
Urerisr. this either comes to paffe be« 
Rufe the blood in them being condens'd; 
“Were is place left for that which is com- 
i" Ming out of thé Leart-or becaufe the blood 
P<) ts in che ventricles of the bear: i$ coold 
d Bether with it;that it may fall together. 
i)  Ifthe firft be true, the Syftole of the 
Heart will enfue upon that which is in the 
Wteries, that is to fay; its done at feverall 
limes ; as if you would fay , the blood is 
spndens’d by cold which is in the arteries. 
ind which is made leffe in the bulk, from 
ence the portals are open'd, and out of 
He ventricles there flides other blood , 
which can not be done all atone time. 
/"Miüs it is prov'd , Becaufe ifthe three- 
1 | « Q4 pointed 
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~~ pointed portals are prefently fhut after cx} 
Diaftole of the heart , whilit the arteriry > 
are as yet affwag d (if it did not ceafe chh 
could not be fhut, for che blood paffiil 
out, and being no leffe active chan di 
which comes from withont,would not ffi 
fer them to clofe) there would be both}: 
apertion and a fhutting of thefe portifot: 
in the Syftole ofthe artertes 

Ifche laft be true, Why isit not recip 
erated by the drops of the colder blog 
which enters afterwards? for that. off iy 
te veins is cooler than chat of the arteries ym 
i ing more coold in the /angs, and yett loi 

| ebullition is encreas’d by it; whencediti; 
follows, that in the very felf-fame obnp 

that which is lefle cold, performs. greqei 

actions than that which is more cold: |i 

' Laftly, if that which is liquified anced, 
rified by heat, be likewife harden'di |. 

condens'd by cold, the blood fhalli fm 
that thinneffe which it did acquire boy), 
heat of the Peart, by reafon of cold ; wi, 
if it be true, how can there be any «dfe; 
l rence betwixt the blood of the veins: [lc 
| that of the arteries? whichis objecteqm,, 
a Dr. Harvey p» 47. Method. : 


E] ‘ We doe not receive the anfwer ( 2ag | 
Hi and in the following Epiftle, Ova/?. L..]s. 


| verovic.) whichis return’d to the obijls. ; 
n on of the Phyfician of Lovai», (in,chee ii 


Book, Page 124+) in which; befideswis,. 
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OF the Heart. 
ihe moft famous man grants that the 
ilblood flowing outofthe arteries into the 

wdfveizs through the remoteft parts does fuf- 

i fer no mutation, he fayes , That there are 

inWalwayes fome drops in the Veins Which did 

wiimote flow fromthe Arteries, becaufe indeed. 

yihitbere 1s alWayes fome moisture , which 
wiflowes into them out of the Inteflines , and 

What allthe Vems , together with the liver, 
afliure to be locked Mpon AS ont ve lfc i. As likee 
wwife againft his own pofition, ( pag. 47- 

dia dMetbod.) That the blood ought ta retain 

wilitbe fame qualities , Wich it acquires from 

iulitbe Heart, za all the Arteries, that the 
stalood in the Liver is made red, and that 
miss the reafon se is found redin the Veins. 
a) From the istefines co the veis of the 
I body there is no way but through the 

\lilporta and the liver , which it felf has but i 

41a branch from the cava, whofe blood has pm 

ilf mot learn'd to {wim againft the ftream, 

vai neither are the porra/s more open to it;thà 

(A teturning from the habit of the bod y. 

will Befides,if the blood be thickned and in- 

"li craffated the more the further it goes from 

i the heart, how fhallitenter the capiZaz 

W arteries, yeathofe which are much leffe, 
yf or how fhall it paffe the pores of the body 
iq) to nourifh it? tor the very leaft parts of 
yithe body are nourifhed and augmented 

, M according to alltheir dimenfions , not by 

“ay xtecnal appofition, 
EE Like: 

| | 
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Likewife the motion of the blo 
would pàffc on very flowly if it were | 


be performed by ebullition and refrigert| ls 


Wm 


fi 
alt 


tion ( fwiftneffe 5° which is given by head ),. 


ig taken away by cold) efpecially iff) 
fhould paffe forward drop after drop, :4 
beit they are great ( ifthe drops doe ny 
Qutgo the bounds of drops.) 

But why doe both the vestricles of tl 


blood admit but one drop? nothing his, 


ders but that it may be filled up to the t 


before it can boyl over; there is € vi 
dance of blood in readíneffe , an ear prec], 
fing, anopen way, and patent perralt; bt... 


fides that the great mafle of che bea: t bit 
ing augmented and diminifh'd , and tri 
elevation of the arteries through til) 


whole body doe demonftrate that fo mua. 


paffes through. 


The great arterie being opened all ttl) 
blood flowés óut ; which cannot come 1... 


! 


paffe drop by drop, although the dro»... 


were never fo big. | 


Pray what becomes of the blood of thi) _ 
beart , which enters into the fubftance tif. 
the coronal arteries, does it likewife bo». 


ling up rife to a gréater quantitie , atij 
move backwards? or is it refrigerated 


the flefh of the heart where the greated) ) 
heat fhould be ? (becaufe that (rom them: “' 
thé vestricies arehot, and then that fí]. ““ 
which every thing is of fach a mature, |.“ 
ml 
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Of the Heart. 
muff needs be more of that nature it (elf ) 
iris not to be believd : veiss which are 
anfwerable to arteries in bignefle ; doe 
receive no other than which returns from 
other flefh. 

— Tothis add , that the aorta being ftop’d 
ina living creature by a Zigatwre, the e» 
bullition would be feen wich ott eyes, nor 
would it give over fo foori , efpecially the 
bear: {till beating. 

If taking the eart out of the body, 
withoutany regard to the order of the 
ventricles , youcut it in length, or croffe, 
or as you pleafe,into mariy pieces,referving 
none of the ventricles; (which ought to 
be fhut before the fides be raifed, other- 
wife the force of your ebullition would 
paffe into air ) every piece of it ledps a 
wh:le; yea by ere&ing and contracting it 
felf ic endeavours to fhake off the trou- 
ble of the fürrounding air. and after eve- 
ry leap ( in which it is eafie to fee that the 
pieces are made leéfle, efpeciálly if you 
look upon the greater pieces ) faggs, and 
falls, leaves working, and after a fhort 
refting , it returnes firftto a fhort , then 
toa longer erection ; inthe mean tite if 


you prick it with a needle, or any other 


ways moleft it, itrailes ic felf with feve- 
ral and new leapings , that it may oppofe 
it elf to outward injury, without any 
fign of heat, ebullition 5 or comer 1 
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A Difcourfe 

Likewife in the body the beart being 
Whole uies to hinder the trouble of the: 
blood dittending it by its contraction, andd).,, 
after every action defift from working anad),, 
reft , in which time it is again fili*d and o». 
verwhelmed by new bleod from the ear ,, 
and then has it new occafion of contra: 
éting it fel£. 

Heat the author of e^ullition and difas4r.. 
tatton(of which it appears there followes id 4 
much contrarie effe& ) cannot be callecdlt. 
the caufe of this contraction, I believe: 
that the body being enlivened is driven tco 
contraction by the Soul , the moderato 
ofit, which is the efficient caufe of all aa), 
ctions , according to the opinion receiv’dd) 
every where, and by all perfons. 

No actions ofthe body being difpofecdl! ^ 
are performed but when the parts do keegpl 
off thofe things which are uncouth andi| 
burtfull ; one part moves and extends aed 
nother part by contra&ion; incontra&ioml 
and viciffitude of reft life confifts, which}! 
being begun with contra&ion, is endedi] i 
in reft. 


The moft famons man difputing in hiss} ji, 


queítion propounded to the Phifician off} 
Lovaie , concerning che caufe of the mo 
tion of the heart when it is taken out, doess|) i 
not draw me from this opinion; Epiffi|h 
Qu. Beverov. pag. 127. How fhall tbati los 
: > e peel ) 
motven depend upon tbe Soul of a mans, hicks) >) 
| "TD 


| ' — Oftbe Heart, 
| ds likewife found in the parts of the Heart 
| bemg divided , fince it i5 our belief , that 

the reafonable foul is indivifible, and bas 
"gH mene other , either fenftive or Vegetant , 
sy joyn’dto it? He feems not to derogate 
“| from the motion of the Souls of other 
| creatures by this queftion, he only moves 
^f his difficulty concerning mans foul, which 

| troubles me fo much the leffe, for this be- 
“| ing comprehended under no dimenfion, 
"4 and being incorporeal , feeing it is not 
"| circumfcrib'd by its own body,can neither 
4 fuffer any divifion nor circumícription , 
“i nor fhall it fuffer any untill that at the 


"4 laft day it arife bourded by its own body 
4 to judgement. 
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"di Of the heat of the blood. the defimtion of 

beat ; the qualities of the Elements re- 
main 14 a mix d boay ; one heat in all, 
differing only by degrees; bow beat "may 
be taken out of the blood. 


j' | Y this I believe it is prov'd abundantly, 

D that there are no Ípirits wrought in 

| the Pear: ; and. that the blood fuffers no 

"M xhangeinit, much leffe pains any perfe» 

Mf) &ion these; and laflly , that there isno 
ill 

| 


more 
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44 Difcourfe 
more heat in the beart , than in any oo! 
the reft ofthe istraés. Let that which iif? 
faid concerning its principality and gop)! 
vernment in which it excels, be decided bey |’! 
indifferent judges, 
One thing as yet remains to be refolv’dl)) i 
and that is from whenve the blood acu 
quires its heat , and from whence livellytia 
and refrefhing heat comes to the parts, ii) 
it have it not from the beart; for it is motu 
certain,that heat,together with the bloocdayi 
is carryed over all the body, and thai: 
from thence the heat of the parts are inii) 
creaf'd , and that thence they are fomemitur 
ted, and the more blood we have thi) 
hotter we are. 
Heat being a ta&ible quality, and chi, 
form of the hot fubject, isan effe& of chip 
element of fire; itis by the Philolophesgou, 
defin'd to be an active quality , gatherinajy: 
Homogenealls, and dilgregating Herercoli)yy 
geneals s thefe things are rfe Eb 
motion, by motion the bond of thiniditu] 
mixed is diffolved , and every thing thidlt;, 
hasanytye uponit moves toits own bod. 
ginnings , when fire does ftir and disjoyy ij), 
things mix'd moving of their.parts by 11], 
active forces (they confifting of the unica? ,, 
of contraries ) every thing tending to iif) i, 
own, particles of fire are eafily joyn'(di. 
where there is a greater conflux of theme), 
whence fire recetving ftrength ftirrs up) i 
| 
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. : tbe Heart, 
wonmgreater motion cf the little combuftible 
parse . 
This, perchance, gave occafion to the 
umoft learned man H. Regi , that in his 
[iy dif. x . Thef. 17. Physic. fund. page 
i\\ipS« he calls heat a various agitation, or 
yda@notion of infenfible parts. | 
«MI feems to me to be no motion nor agita- 
fon, but fomething which is diae by 
,Ufiotton out of the fubje&t forementioned ; 
ufrom whence the reafon is eafily taken, 
hy the ftronger and the fwifter the mo- 
»onis, heat isthe moreeafily excited ia 
jomeeatures: forthe more and fooner that 
«; eterogeneals are feparated, firie particles 
Reeting inthe fabrick of all things , being 
» yard with greater convenience , doe im- 
«grove their force, and caufe heat, which is 
jqiügmented, when by diffolving the bond 
jag other things, it adjoyns to tt felf other 
trie particles flowing from the fame mat- 
ets 
‘iq For all things confit of four Elements, 
it which every one concurring with their 
‘hole ftrength when that which is mix'd 
Aj conftituted, keep their qualities entire, 
Mid upon occafion do endeavour to fhow 
fem, and. do naturally fhow them as 
, gich as they can, without diffolution of 
' Me creature : and although they are 
; qued to fübje& them to a more pow- 
"Mull form, yet they do not perith , hor 
E M 
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A Difeonrfe 
is the one chang'd into another. 
Nulius exttinm patiar natura | 
d: Fi. | 
Nature deftru&tiom of all things; E^ 
hors. ES 4 
Particles of fire ate fo much dulledip™ 
the concurrency of other Elements, (E 
being asit were afleep, they can fhow E" 
force, and doe not fo muchas move: E^ 
fenfe, yea feem quite extinct , which 10g" 
withftanding by motion and contritiorng ^ 
fomeother cau'e affifting, being unitecdy*" 
not onely heat, but burn alfo and rai" 
fire, efpecially in the diffolution of" 
thing. | Hn 
In a body that is too ftrongly mix'ddlr 
tliát ic cannot be diffolv'd, they by E" 
help of extrin(ecal fire are fometimersp 
much intended and mov'd into actif 
that they far furpaffe the other Elemecie" 
ty parts of the mix'd body, which notwqit?u 
ftanding, the external agent beingope in 
mov d, do prefently return to their raul: 
conftitution. d 
Although rhe actions of fire, accor B 
to the exceffe of its degree, perform’ nalla: 
actions, both in things animate and | feu 
nimate, yet there is one and the felf-- #2 
heat in all, that 15 to fay, che Elememfeu 
nor befides this is there any other qf» 
found, whether it be cali'd conftituit. 
faftentative, or killing, or whether iffi 
à T. 
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Of the Heart, 
ieall’d; of celeftial temperature, or natura], 
4, innate, implanted, influent, or preternatu- 

iral, feaverifh, univerfa, particular, or by 
ee name foever it is defign'd, itis only 

"Wuftinguifhable by its meafure, and exíu- 
,perance of degrees, not according to its 
.. Korm. 

4 Nor does that differ,which by outward 

ouch is perceiv'd in a living creature,from 

4 gf» which flowes to the conftitucion of an 

part, whofe form continues likewife a 

{hile after death, although all perceptible 
peat be gone before , and the whole corps 

iFel cold , till that its fabrick be diffoly’d 

" Jy putrefa&ion, and every particlereturn 

Jp its beginnings; in which motion the 
"articles of fire being conjoyn'd, do make 
' 4 heat perceptible to the touch , efpectal- 
"aM if they be kept from"wind ; for that 
\“Pmming freely to them they fhould be 

flown into theair , before they could be 
"Rited and make up a fenfible heat. 

1 Ifit come to paffe in a living body that 
mpmething in any part of it being fhut up, 
ype putrifie it, fwelling at laft and ma- 
ling an eruption, and mix'd with. the reft 
OW the humor increafes the heat; for by 
"arpneffe or other troublefome qualities 

witating the parts, and moving them to 
t"rifter propulfion, it begetsa fwifter mo- 
ora bn in the blood, Whence greater Heat is 


ne 


‘Mgendred ; juft as if heating meat or 
ie Pp 


] drink 


24 


dünkwarm?d were receiv’d for nourif(l 
ment, which had many particles of fii), 


in ite 


As heat is excitated and produced witi|), 
out the body of the creaturesto wit, whi. 
it is freed from its bonds, fo itis likewvij.. 
be gotten in the fame motion, and 15) | 


duced ont ofthe ntrriment: This ( 


the parts vivified and moved by the fou. 
is agitated, ftirr’d,and divided very fom". 
in which a&ion the fiery atomes ( if I fte. 
be allowed fo to fpeak ) being unitegy 
and convening im a twit and indefirdy 
motion, make their ftrength to appear un 


mantfeft heat. 


What things are veghiréd (othe keutis | 
the blood: from whence blood becca" 
moveable $ bow nutrition & canfed 5 ^ 


' tó be divided isto the [mallet parts. ^ 


r ( "Here is tequir'd in this ation or 


duction of heat in the living creeqe 


fiit, mobility ofthe blood, then iff 


thing moving it, and laftly à difpofittif" 
the wavs, through which and to whidm v 
to bounds, it mày bemoved and cod 
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of the Hearts 
| Tehas its mobility partly from the whey. 
Tifh humor, but moft trom the air, which js 
lladded to the blood inthe Itngs,by the me. 
“Vdiation of this, it being divifible into 
"infinite parts, can paffe through all, even 

"Athe moft thickea parts. 
“i. here is fo great affinity betwixt divifi: 
] lity and mobility, that che more eafiea 
"Ehing is ordained to be divided, or into 
fo much the more mova- 


"Jeffe parts, it is 
ple. Mobility is extremely neceffary to, 
ributing of nourifl. 


he blood for dit 
"nent. 
T. For nutrition is the union and affimila- 
lion of the nutritive humor to every part; 
Pbich nutriment, that It may become one 
" Wing thing, together with rhat which is to 
je nourifhed, is not performd by external 
Ppoficion, but it ought fo to paffe the 
Fait particles of the members, that accor- 
"Ang to all their dimenfions it may be ad- 
"d and united to them. 
^ It is likewife to be obferyd » that all 
wl at is brought chicher is not untted , feg- 
Jg the very felf fameblood has divers 
i'"Mitts in it, of which fome are moft fit and 
(pt for this part, and other fome for 
“Mother part , vet none doe ftick to them 
í t apposd, but thofe that have a re- 
jt Mmblance with them, the reft being tn. 
ga Boins farther return to the veins ; if 
IRte be a greater quantity added than is 
| Pa 
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A Difcourfe 
exhaufted, there is made an accretion, boi 
ifa part that did adhere before be carryyd , 
away with it, there happens a decretion:) 
and extenuation of the parts. 
The very way ofits preparation fhen 
the mobility of the blood, for no part 
the Chylus is admitted into the vafa dactte 
but the thinner and moft movable partt |), 
the Cby/us, which after it has firft palíp /' 
the glandules of the mefenterie, and ^ 
pancreas and is wafh'd with ftraind blool ” 
and mixd with a little choler, it re” 
through the great fubftance of the ftii 
ner ofthe diver ; and at laft being imb" 
with air in the /g., it gains its requi. 
perfection. 

But the nutrition and augmenta:Wi 
which 1s perform d in every part , {ih 
how moveable and divifible the blood! [B i: 
prepar'd is. | 

And experience likewife is witneffe: jm" ts 
much this divifion contributes to the | f£ 
&ion of heat ; for we íee, that bruis (di 
powder'd medicaments doe act Mw n 
and more powerfully than thofe th: ao 
whole. | 

We will inftance that place of (Gry 

who Lib. de med.(imp. facult. cap. 111 Bn 

thus ; Of the[e Whish are cenfefs'd toll m 

none at all doe beat us, before il i) " 

ground very [mal ; whole pepper appo 

the body [hoWes uo heat 5 if like meastty 
| mi 
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Of the Heart. 
D ffirew4 Aubon the tox Ce oy shin, at euerbeats : 


y» e tCially if it be rub’d. 
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the Heart 


ts their alluating power zs pro- 


yy ts mobility of the blood is not fuss. 
s, & Cient alone to the production of heat, 
: Por unleffe it be driven by fome impulfive, 
"and be ftirr’d with a fwift motion,it fhould 

fever become hot; for firie particles, un- 
ime ffe they be joyn’d, do not heat , they are 
i^Mirawn out with {wift motion , for fince 
i^ Ahey excell in fwiftneffe beyond the reft, 
"Whey leap out before the reft,and being de: 

d do meet,that they 
power. 


be any inthe body) it is 
felf ; forall 


all 


i 


i 
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A Difcourfe | 
it fel£ , or be fenfible, itonly vivifies thi 
body and its parts , which being order! 
fitted, it enpowers them with its facul 
ties. | 
This moving and impulfive Soul dowd 
chiefly make use of the bezrt , which hiajy 
ving large and contra&ible flefh ; thruftl 
out the blood receiv'd from the ‘ears inde: 
thearterie: without any other intention” 
butto eafe it felf of that heavy burchecy}” 
with fuch frequent and. fwift pulfation E 
thatfromthem, and likewifeby comppe" 
ring the contractions & dilatations oft: 
cart, and the greatneffe of the flou" 
gates , and the elevation fenfible to tt 
touch of ‘all the arteries, through 4t 
whole body 5 one may by conjecture eai 
ly.gather how fwiftly by a continual mcog" 
on the blood paffes through all the partu": 
The arterses and all the parts doe. 0*4) 
cond the heart in this motion; they ‘beer 
&lPd and fwell’d by the force of the ai p 


he 


on of the bare, when they are coniugis 
é&ed and oppreff'd by the weight of” hs 
neighbouring parts doe difpenfe it acedy 

ding as occafion -is to all the ;parts s3frti 
the Pucumonickinto-the lungs ; the 2 
-ato the whole body, making no diftiu B. 
on of heavineffe of lightneffe ; form ftu 
lighter does not goe upwards , and? le 
heavier downwards, but with one fife 

without aoy diftin&ion it.is moved tcp: 
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Of she Heart. 
Jj parts molt empty or leaft refiftant, 
# Let no man think becaufe it was faid bes 
(fore, thatthe blood did leap out by the 
Himpulfive ation of the bearr,in the Diaftae 
(Me Of a wounded arterie, that therefore 
, the blood has all its propulfive force from 
the tear’, and that the arteries contribute 
inothing.to it, becaufe it feems to leap out 
hen they are filled. 
4. Itwillnot from thence be concluded , 
that th: blood in the Syftole of the arte- 
ies does not move further; forthey doe 
Pall and are.contta&ed , that they may a- 
d pain rifein their Diaflole , and though at 
ahat time the blood doe not flow out of 
"hem with fo great force as to leap, yet 
1| flides out of them as out of a vein , and 
"Ns much as the clofing lips will fuffer to 
Mow forth. | 
"d. dtappears how much power.the arte- 
‘gees Dave in protrufion of blood;by the li- 
Nature, for no fooner by it, nay even 
" güe.great arterieistyed , but immediately 
WW Beyond the ligature it is emptied in the 
' ppace.of three or four pulíations, although 
Ay binderanceofthe band there proceed 
"Mo impulfive force from the beat. | 
i l All the parts-which are.to be nourifhed 
| Athe action ofthe aforefaid arteries, are 
gp imbued with blood and nourifhment , 


,"nat they are.diftended.and Íwell, and doe 
^htrrally endeavour. to thruft out all 
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‘A Difcourfe 
which is ftrange and hurtfull to them; feq 
befides that they are ío fram’d, as by thee 7 
relu&ancy and their own weight to tri 
move the humour which they have 1) 
ceiv'd, and do contain within them, Eb. 
caufethe blood contains many differen 
parts 5 which cannot be turned and ail ji 
milated ínto any living thing, they sate 
the more willing to this, becaufe vitid 
ceaíe or intermiffion new may fucceed! b: 
the former, The abundance of blico 
fhowes the truth of this return of (i 
blood out of the habit of the body iiltii 


the veins. | 


TI 
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CHAP. YI. 


The way destined te the motion of the Pr 
how it is difpofed; wherefore there i. 
Portals for the Arteries, and not fool) 
V'eiuss and wherefore there are fons 
the Heart. How far the paffages yt; 
ve[fels may be extended; What 15 Nhi 


A 


underftood by the habit of the body yw, 
enanife [1 Anaftomofes are not »cce[fJ aai. 
the motion of the blood; T he opinion oc 

tefius , and of Harvey concerning i! Ph 
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T parts which make up the wW,,, 
.& through which the blood may 11». 


and in which as in bounds it may becontai- 


of the Heart: 


dined , and its heat preferved, are the heart, 


waithe arteries, 


the pores of the whole maffe 


yea and the veszs with their appendixes, 


ho) Thevenacava with its ear, the right 


jap ventricle of the heart, and the Pneumoni- 
(deal arterte make up one paffage together , 
was the ween of che lungs and the ear faftned 
ito ic, and the left ventricle of the bear t, 
diiand the zrterza aorta make up another. 
jo Either of thefe is joynt and undivided, ap- 
4d parent to the view, only in moft places it 
wah is clofed with valvs hindering the regreffe 


| of the £/ocd. 


| Therearea great many of thefe, which 
_J are connate in the concavities of the veins, 
- d both, becaufe there is an inequalitie in the 
f motions of the body , as likewile becaufe 
by outward compreflion they doe ea- 


Wi fily yeeld , 


by reafon of the foftneffe 


Mof their tenicles, whence not only the 
_ i) Motion of the blood might be hindred,but 

4l itto the great endammagement of the bo- 

Jj dy might be preffed backward , unleffe 
" M that were prevented by nature with valvs. 


i 


.l) Thefe are framed at the entry and e- 


JM greffe ofthe Acart only for the firft rea- 
Mon, towit, becaufe the motion of the 
"M ears, beart, and. arteries, is not the fame 


"A but diverfe 


: there are none granted to 


4) arteries, becaufe at one pufh they are e- 
"Mi levated by the adion of the heart , and 


I1. 
[ 


when 
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when that ceafes they are likewife conti. 
&ed and fall; next, becaufe fer the har: 
neffe of their fubftance they are not foe), 
fily fqueezd together by the weight ofitil, 
parts adjoyning. 

Inthefe paffages the blood gains nij 
thing from the Aeart or arteries , but 
more fwift motion, all that it has is adddd ,, 
toitbythe veins; notthat they give aij... 
thing of their own, but all, which is co». 
tained in their paffage or capacity ; dill), 
flowfrom the fubftance of the parts. 

The beginning of thefe deicrib’d paffagzb... 
begin together with the veis, and lt: 
marks or bounds end together with che adj, 
feries, Which both parts are fimilarie, 45. 
called, becaufe they have a fimilitude o» 
to another, and any part of them | 
call'd by a like name, a veis or an.arter:i| 

Theretore wherefoever they are fo i 
grafted into the {ubftance of the parti)’ 
and arefoentangled with many divifiool). 
and divarications , that they do quil 
lofe both nameand fimilitude, they asp ^ 
taken forfubítance which flowes thich" 
for the nutrition ofthe parts. | 

Therethe paffagesbegin with the veis 
and end with the arteries, and Icq 


their name, and as that which is with“ 


them is called blood , fo whatfoever is (iff: " 
lid beyond the forenamed bounds is:calliql 
the habit and fubftance of the bodij v 
wea whiili 


{ 
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Of the Heart. 
"Berhich being pervious every where with 
Apores , gives paflage to the blood through 
h Mts moft hidden receffes, ic being firft 
"Wubtilized and made moveable by the 
Wangs , that the verydeaft portion of any 
"Mparticle might be nourifhed according :to 
"lits dimenfions. ] 
i Idoe not hold itneceflary to fet down 
Nhe Anaftomo‘es of the arteries and veins 
| pee to view, feeing it being exqui- 
Mitely. dtvided can paffe through the very 
" Mubítance of the ‘body, fwitter indeed 
through the flefhie part than through that 
inliiwhichis more folid., yet with fucha bar- 
iii/fimony of.action,that one does not hinder 
‘ithe others action , “or forbid 1it( fo long 
wtiffas che body isin health ) 
WE The moft famous man De Cartes 
witmakes thefe Anaítomofcs fo neceflary., 
tollat by them he thinks the way ts .only o- 
;j'flpen to the circulation of the blood, yea 
iilo manifeft.and patent will he-have them 
bülito be, that that which cut of the «artes 
i'lieies through their extremities does flow 
want the veins, fuffers.as he fays no change, 
land i£there be any difference ofthe venal 
"ilorarterial blood, he fays it;gains this by 
| llireafon that fomething flow'd thither from 
viliithe zxtefLines and the diver(which we have 
willitefuced:in a few words. ) 

willl He (ags, that the commendation.of this 
Wffinvention is to-be afcrib'd to.an Englifh 


i] 
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Phyfician, which brokethac Ice; to ww. 
refolv'd that doubt,why the veis are nn... 
emptyed , and the arterzer not burft, firi 
allche blood which paffes che bear; how 
outofthefe inte them. 
It is true indeed, that venerable Doc 
Harvey endeavouring torender his TI 
nent of che Circulation of the Blood mad 
pollible and plain co the minds of thiq 
that were averie from it, (becaufe fov" 
as he fays, beleeve nothing, but what tt! 
have an authority for) brings that placcq !! 
Galen ( de nfw part. 6. cap 1o. ) where: | 
fays, That there t$ 4 mutual Anaflomofiln ' 
all, and an interchangeable openiag | 
twixt the veins and arteries , Where i)’ 
toch. | 
But the venerable man cites that pj 
only as it may further his purpofe, thoi 
it be his intention that the blood pa: 
through the habit of the body; and (f! 
without reafon, fince nutrition is pq)" 
form'd in manner aforefaid. | 
Beides, it is manifeft, that if any [qni 
where no veia isto be teen, be wound) ‘ini 
the blood (weats out from thence, or Add 
out: bones being broken , which are || 
drieft and moft folid parts of the body; [^w 
fhew flefh, which isa fign of blood, att} 
fides of the breaches, (which we have: 
ten feen growing upon movable fra&ur 
by which they grow together, and are: 


{ 


ee 
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! Of the Hearts 
iterchangeably knit, this flefh too intime 
| we to be bone, and acquiring 
| 1 ardncefle, 

E 
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ts proved that heat is ftirred up by motion, 
, a wellin living creatures as in things in» 
animate ; Of the place Where heat 2 ine 


_gendred, The conclufion. 


T is therefore certain, that the blood is 

IA very movable,and infinitely divifiblein- 
^, fto very little parts ; and likewife that the 
" Wheart does ftir it, and powerfully drive it , 

jas likewife the arteries and allthe reft of 
“athe parts, by a continued, ftrong, and moft 
Tiwi motion, firft, through open and 
^^'Mclear paffages, chen through the fubftance 
“ofthe body pervious by pores, and not 
hindering the paffages of ic whilft all 
Jl parts are found. 

Its manifeft that heat is ftirr’d by moti- 
lon; wefee, thatthofe things which are 
""Mrubb'd doe grow hot,and that flints knoc- 
" Wked one againft another to fend out fparks: 
""Mfticks too being mightily mov'd and ftirr’d 
"take fire; when notwithítanding they are 
Jj cold, as well as growing trees; metals, and 
pall inanimate things, becaufe they are im- 
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Likewife leffer and more imperfed erry 
ture», although they live, yet by reatipu 
of the flenderneffe of their motion, are 119i: 
only not hot, but are cold to the tous 
notwithftanding that abundance of fifi i 
particles have been in their compofusri 
which Palmer-Wworms and Cautharides (Vil 
by their example demonítrate, if they: fs 
tane inwardly, or outwardly. apply d! je: 
mans body, they doe burn and exulli«t 
rate, | | 

Ifthe body beftirr’d with running; v! 
with any other Exercife,whence the blcofti 
may be raisd with a fwifter motion, hi 
the body grows hot fromthence ; whifiy 
likewife comes to paffe, when the parts: |) 
the body being irritated either with Maal), 
or fpic'd meats, or ftrong drink, or subi 
other caufe either wholetome or obnoolla 
ous, doe ftir the blood fwitter than qiu 
ordinary. 1 

According to the authority of Galen, rh, 
Mor bor um caufis lite All bodies ufe:slhu 
be over- heated with finilter motion, or: kt 
putrefaction, by the neighbourhood! fr; 
fome hotter body, or by a ftri&tion, once 
hot nourifhment. I: 

If any do defire to recite the proxiilh: 
canies, they are they which joyn firie pollui 
ticles together , or doe bring them iip |; 
action; there is furnifh'd fit matter by: a, 
ment for them to work upon, from whilf: 
t 


ety 


| dites are dra 
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Of the Heart. 
wn by motion; by the neigh- 
vipourhood of hot things they are help'd to 
wiperform their ftrengths, the form of the 
afnixt or part thereof remaining ; It is for- 
coiwarned that eventilation mi 
wier'd, left that they be blown into the air 

y BF diffipated. 


ght be hin- 


| Tes certain then, that by motion heat is 
drawn out of things, but where, or in what 
suplace of a creature does that come to pafs , 


whether of no in the ventricles of the 


ypeart ? feeing that itis mov d. without all 
-y@ntermiffion, and is the firft and chief or- 
fan ferving for the motion of the blood; 
, hd again , becaufe all che blood flows to 
ne hem » 


4. The-eart is indeed the firft in order,but 
ot the chief organ inthe motion of the 


iuilood,and that it performeth the office of a 
ypteward, by whofe power after it is perfe- 
ied, it is diftributed intothe whole body 
| fer the nourifhment ofthe parts. But be- 
i faufe the maffe of blood ftayes there com- 


pad and entire, the compofition of which, 
,d@ninders and abhors the increafe ofheat as 


much asit can, that cannot be afcrib’d to 


the ventricles of the heart. that they en- 


giteafe heat in the blood, or that in them is 
jpeat drawn fror it. 


J| Idoe beleeve, that wherefoever nutri- 
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ation is performd,there this fun&ionis moft 
.glhanifeft]ly executed , and. that the parts 


whilft 
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whilft they are nourifhed, are heated;thi| 
the compofition of the blood is diffolwyi 9} 
and is divided very fmall; then alfo tt 
firie particles freed from their fetters,& lI) 
ing united, do fhew their force by heatisn| 

But if it be perform'd according as ttj 
temperature does require , and as mayy pi 
endur'd by the compofition and unioni pii 
parts, a gentle and. natural heat is theree 
excited,and all the actions of the body : 4j, 
perform’d according to nature, as ium 
found man is requir'd. 

But if the blood being peccant eitherr Wi 
quantity or quality, afwell by reafon of fi), 
ternal as external qualities,or by reafornli, 
immoderate exercife , or greater paífiid 
of the mind, and by fuch things asm 
caule a fwifter motion in the blood beycajis), 
meafure ; then the actions of the body; E 
difturb’d, feavers are caus d,and fymptedl^ i 
rais'd in any part, according to the difi]fte: 
fition of the temperature and paffages ::|B... 
rehearfal of which , fince it exceeds ouf, 
mits, itis betterto have (hown that: (ily, 
beart in the body of an animal has no 10b. ' 
or principality, nor isthe ftore-houfiqis 
the ffirits, nor the fountain of the bloss. * 
becaufe it has no fuperexcellent heat abb|n. " 
the reft of the noble parts. | 
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a 3i | 
iq WVhetber Harvey thought that the Ventria 
wih eles ofthe heart were foexpanded inthe 
el SyStole that they mi ght receive Blood, 
wd. «nd fo faut up again in the Diaflole that 
oi) they might thruft it forth, That fuch 4 

| feque! did fokow from the [mppofition of 
sl Cartefius ; which Opinion of theirs isthe 
(all Bef concerning the Syftole and the Dia- 
nj Stole. : 


7] See no reafon why the moft 
5! famous R. de Cartes fhould 
2| fay, That the venerable Dr. 
sul e| Harvey did think that the 
ici zz! ventricles of the beart were 
"T n Sy/tole, that they might re- 
Jifeive blood, and were freighened inthe 
iii Diafole, that they might thruft ic out in- 
flo the arteries. Letus confider this bufi. 
wiheffe rightly. - | : 
4| The moft famous man thinks that the 
gbijears by reafon of the ebullition of blood, 
ihis'd by its implanted heat, does fwell, 
lind rifes into Dia/fole at that time when 
the breaft is (truck, and the pulfe may be 
Jt outwardly. 
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Venerable Dr. Harv:y fayss, that thh 
heart at che fame time that it ftrikes chi), 
breft, it ftretches all the fibers , up-lifts i 14. 
lel£, is on all fides contracted , is unfillij, 
and emptyed, and is in its Sy/fole. It 
The fame time in which one fays theeij}.,; 
is a Sy tole, another fayes there isa Dil), 
Is it therefore fit for de Cartes to i45. 
cribethatto Harvey whichis againft | lj, 
mind? as if he had faid, chat che heart wi 
dilated, and did receive blood in the :35.; 
ole , becaufe de Cartes is of opinnil , 
chat the Sy/toleis ac that time , thoughi E. 
does indeed affirm and demonftrate , till. ; 
the Diafloleisthen made. Harvey by: th,” 
fame right might faythelike of d» Cy, 
tes, but let us fee who mult bear the bial p^ 
of this. 
The venerable Doctor Harvey ; anitt 
quifite fearcher of living creatures bod, ^ 
obfervd two timesinthe motion of ' |." 
heart ; to wir,onetime of motion wiih, * 
the beart movesit felf, and is in a&i«qp 
another time of its reft,in which , ceasl ^ 
from a@ion, its mov'd and extendedill! ^ 
the immiffion of blood from the ears. . |. ™ 
He fays, that thefe times may be nui 


manifeftly diffinguifhed , and acuresjit " 
obferv'd in colder creatures, yet beft «QI // 
in hotteft creatures, when the Aeart bee} 


to die, and beat more flowly and fangs’ 


Of the Heart; 
| For then the ftops of the times are long. 
Jer, which in a veget or lively beart can 
'"Mhardly be difcern'd;then likewife the beare 
"n lis feen, after the performance of its 3 »ftoie, 
- Ko be at reft, and to be (to wit in the crea- 
Pure departing) loofe,flaseing. and weak- 

"ined, and lie as it were drooping. 

| He fays, chat the ears at this time doe 
'"Miretch and contract themfelves , and by 
a“Empulfion drive the blood into the ventri- 
"ler, in the diftention of which they make 
“Wn Diaflole ; which being done, that is to 
V fay, when it is extremely diftended, begins 
"iM fayes he) the motion of the bea: , at 
it, AMhich time contracting it felf every way, 
"End leaning upon its Bafs, it is ere. 
‘ted , and being leffer in quantity and 
v Abblong, it lifts upits point and ftrikes the 

Preaft. 
le calls this time the Sy stole, the former 
Je Diaffoles The firft begins when the 
Meare is emptied, and refts from its work, 
wi"ind leaves, when the bczrt is full ; The to- 
ier does begin when the bears Stretches 
j the fiders, and contracts them,and ends 
When that work is perform'd. 
* € Let any indifferent man judge, if vene- 
hble Harvey be of opinion that the blood 
ai the Sy/fole isreceiv'd into the dilated 
Wittatricles of the heart, and thruft out in- 
ilb the arteries inthe Diaftole , when they 
ites Grei ghtned; efpecially fince the matter 
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A Difcourfe 
being yet in controverfie,it is not determi, 
ned whofe opinion is the belt. | 
Let us canvaíe the moft famous mans 5) 4), 
pinion of the 57/f ole and Diaffole, ‘and tti. 
whether or no that will follow from. Me 
own writings clearly, which he carps att} ;,, 
others. | 
Seeing the Diaffole and Syftole haq. 
their times in which they are meafur’d,a),, 
are mutually diftinguifh'd one from air 
ther, letus fee how the beginning of oo), 
and the end of the other, can be difcerre, 
from his fuppofition. | 
We know the difference of the Spf. 
and Draftole by our touch onely, by. 
creat help of skill ( which is moft ufuaaly,” 
the pulfe of the arteries ) or meerly: E. ^ 
reafon. 4 
The firft wayis, becaufe the extenilll T 
of the heart, as likewife of the ears andilp | 
series isa Diaffole, anda Syffole the « P 
tra&ion of it: That time which is migglh ^^ 
tothe higheft extenfion is of the Diaf/f 
asilikewife thatis faid to be of the Sy" 
which is next to the higheft contractu 
Diaffole begins in the middle way towal ul 
dilatation, and in the middle way to: A 
tra&ion it ends, the reft of the time iif": 
cribed to a 5j/fote, p 
The other way which is by the hel! M 
reafon, is judg'd to begin ( if it be ttn 
according to the moft famous mans oot? 
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Of the heart. 


"f on) when the ebullition begins, when the 
I| beart begins to {well with blood , and the 
4 Syflole , wheninthe refrigeration ofthe 

“Il blood it falls again. ; 
"4  Letit be taken how you will, it follows 
"^1 of neceffity, chat the blood in the Syfole 
| is admitted into the venrrsc/es of the heart, 

T and chat it is fent abroad in its dilatation 
"A or DiaStole into the arteries. 

^1  Inthe firft there is no doubt, it remains 
/dthat we demonftrate it according to the 
^1 Taft way, feeing he himfelf does not aver 
jit Openly. 
i 1 . But he fays, pag. 44. and in his follow- 
| i ing book of Afethod, Se foon as two drops 
j | of blood are enter*d, that 15 tofay, into ci- 
VIN ther of the concavities, which are prefently 

| dilated and rarified by reafonof heat which 

1 they find there ; for which caufe they make 
fl" all the beart to (well , and doe withall thruft 
(A and clofe the five portals that are in the en- 
4 try, from Whence they flow. " 
| The moft famous man feems to affirm, 
m that the blood is enter’d before the ebul- 
wt ition begins ; for; fays he, after the drops 
/"Nare enter'd the blood is rarified, which 
makes a Diaffole, whence itis apparent 
i! M they came in in the Syfele. 

J|. Confequence likewile teaches us, That 
iil the blood enters into the ventricles when 
wlithe portals plac'd at the heads ofthe veins 
sare open, but it goes out when they are 
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A Difcowfe | 
fhut, and thofe of the arteríes are oper)’ 
But the moft famous man opens the porr| 
tals of the veins inthe Sy(tele , and (hur: i" 
them in the Diaffole, therefore the bloon() ii 
does enter into the ventricles of the Least 
in the Syftoie,and not inthe Diaffole. — 
Befides he imagines , that the artersezt | 
come to be in their Diaf/sle, by reafoollti 
that the blood entringis dilated, and theal {ir 
they have their Sy/tole when it is refrigedy it 
rated; wherefore inthe arteries, out «quid 
which the caufes of the Sy/tole are derivecd my 
the times of its entry and condenfation wi) whi; 
be more diftin& than ín the heart, fron plc 
which the caufe is taken of its Dsaffelidhw) 
entry, and dilatation. 
But what need we many demonftratti) (i) 
ons? Themoftlearned H. Regius, Pred 
feffor of Phyfick in the Univerfity «ji 
Utrecht, and a notable follower of de Cas | 
tes his Philofophie, Fund  Phyficore lilii, 
page 183. in exprefs words fays, That till] (o, 
DiaStole ts a part of the pulfe, in which tiun. 
heart, bythe rarified blood comming out des. 
the Vena Cavainto the right Ventricle, anm iy. 
esit ofthe Arteria VenofAinto the le fein thi) }, 
S yilole, according to its depth and bredthi\\\)\, 
dilated , and [wells. 
Anda little after. Nor z this part ef #14) i. 
pfe to be accounted the fo ftole of the beai]w. 
from thence , becanfe cnttig away the peiinh 
of the heart ina living creature, the ventr’ V 
€i 


the Heart. 


wh eles of it arefelt inthis cafe, and feem to be 


| frreightsed; for the Diaftole of the heart is 
ileal motto be reckoned from the dilatation of the 
wentricles,but from tbe fmelling of the heart 
it felf,which may come to paffe when the vene 


à | trecles are frreightued. 


Tis therefore to be concluded, That the 
4 moft famous man does determine, that 
| (for they cannot receive blood bütthey 
muft be dilated, efpecially by drops,which 
he fays are big enough, becaufe the wayes 
are very wide by which it comes, andthe 
veffels from whence very full of blood, by 
which they fwell in the emptying of the 
ears)which he carps at in venerable D. 
Harvey, that the ventricle: are dilated in 
| the Syfole; that they may receive blood, 
and are ftreightnedin the Diaff ole, when 
the blood is thruft out into the arterses. 
May not Dr. Will. Harvey with good 
reafon fay , that the moft famous. R. de 
Cartes his opinion concernig the motion 
of thé beart, is deftroy d by his own prox 
per experiment,in which he ftrives to con- 
fute and ftrangle the opinion of famous 
Harvey ? Becaule we are come fo far to 
to know the different opinions of thefe 
moft famous men , ít will not be amiffe in 
comparing of their Arguments, to fee 
which of their opinions concerning the 
$yftele is more plautible. 
It being received through all ages, pio 
tae 
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receives into the ventricles, abroad intcali: 


e^t Difcourfe 5. | 
the Diafole of the beare was then perforr| |! 
med, when by extenfion, like a pair oo) ir 
bellows, and drawing blood into the ver». iy 
tricles, it was fajd to be fill’d,and that thai ly 
came to paffe at fuch time when it ftructkiwi: 
the breaft, and the pulfation was felt out:-14 
wardly: The venerable Door Harveyyini 
did obferve, that at that time there wash 
nota Diaffele but a Syftole perform'd novdiin 
was the heart dilated; or received bloodd fy 
(when the seart being at reft,and defiftingal 
from its labor, was extended into a greai4\ii 
ter quantity , the blood being thrown in: 
to the ventricles by the Sy ole of the ears!) 
the Sy/fole being an action of the heart byyli 
which it thruíts out that blood which iit) 


= 


the arteries, and raifesthem into a Dil, 
aftole. I 

X. Itistobetaken notice of, fayes he,thaithy}., 
the heart when it moves it felf is contra. 
cted and ftretch'd ( like other parts whicthl,. 


"d 
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are contracted in action likewife) whenccdj},,. 
it comes to be of lefs compaffe , which isd 
both apparent to the fight and touch, be. 
caufe it 1s minorated, and is perceiv’d to bes 
harder, and more refiftent. | 
He proves this confequence by the exi4)i) 
ample of the’ mu/cles, which when they. 
contract themfelves become harder andi)... 
more refifting ; befides the bers being, " 
contracted are fhortned and gium | i 
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| > 5 = Ofthe Heart. 117, 
1-fo. the fubffance and wals of the scart are 
\nigihickned at that time. ; 
(d “He proves that the ventricles are noe 
ull d with blood at that time, becaufe 
(sey become more narrow, and are more 
"ufonftricted ,- and are leffe 'capacious, as 
"nfkewife they are feento be emptyed; for 
t pon the infli&ing of a wound ; the blood 
indomes out leaping, which is thruft out by 
ifle contraction of the beart. Laftly, the 
ugeart becomes whiter, which when it is 
ilf d is fufh'd with a red colour, which is 
«MRoft apparentinFifhes and colder crea- 
wires, 
ni Alb che parts when they are in action 
inire evigorated , but refting are flagging 
(ind foft ; inthe time of the Pulfation, the 
Weart , becaufe it isin action, is evigorated, 
patracted, and it ere&ts it felf fo much, 
«ftat it flrikes the breaft. 
474 Thefe are the reafons taken out of the 
motion of the heart and blood of Do@er 
Autlarvey by which induc’d, he endeavours 
uibfhew, that there aretwo times of the 
i Motion of the beart, one of the motion in 
(fich contracting it felf it. ftrikes the 
feaft, in which the Sy/ole is perfe&ed ; 
,alother of its reft, in which the Diaftole is 
j@ipne, and the heart is filld with blood and 
diktended. 
ui) The moft famous de Cartes attributing 
ul action proper to che beart , but affir- 
1| ; ming 
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A Difcourfe 
ming that its motion is excited by no ffi 
going power or faculty of the foul, . Li 
artificially by the heat which is impolii 
ted in it, which dilates the blood, 1i 
ftirs up its ebullition, thinks that Buy 
heart is uplifted and {trikes the breft, inj 
ved efpecially by thefe reafons, as cheyy tiii 
fet down in his anfwer to the Phyficiarnp. i 
Lovain. 

Ina live Cony, after the top Was cuttlby, 
the Bafís of its beart remaining ftill fash), 
its veffels, did beat long enough, and imos 

faw very conveniently thofe concaveties Mo yi 

are called the ventricles of the heart tou, 4 
come larger in the Diaffole, and narreWwidhy), 
the Syffole, — j 

Anda little while after: You mu lu 
sotice, that to perform this experinsemly,, 
right, you muft not only cut away the 4h 
point, but half the beart or more, and Ww 
you maft e(fay this in a Comie , which |p, 
fearful crentmre, aud notin adog. — | 

For in dogs the ventricles have fev... 
involutions, tbe concavities of every omi, 
which are foextended by the dilatation, 
the blood, that in the mean time the germ), 

concavitie of either of the ventricles 151%, 


fireightned. Laftly, Aad thes that map 
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she'itouch be prov'd to be dilated, far AI. 
taken bold of with the band it feels.a Wi. 
deal harder jn the Diaftole than in thin, - 
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. of the Heart. 
il To thele the moft learned Do&or Regi- 
& gu, fund. Pbyfic- pag. 183, addes: If at 
"What time the heart and the arteries be 
Wlivounded, from the | Welling heart , and the 
iWilared arteries the blood is feen to leap 
Mest. 
um Befides in the following page : At what 
wülime the impulfe of the arterie a felt to 
Jeafe, at that time we fee that fide of the 
Mpeart which looks towards the flernum to 
(el, and there efpectally Where it anfwers to 
ewihe orifice of the aorta;and the right fides and 
vibe Leff, towards the right and left ribs 
iufags, the point recedes froms the Bafis, and 
willpe Whole heart, Witnefs yaur own fenfe, bea 
jones loofe, flagging, and foft , but woune 
wing the beart andthe arteries at that time, 
initio blood comes out of them und their wounds 
» Mofe. 
wll) T hefe are the demonftrations on both 
ides, almoft che fame, but ro divers pure 
y Holes, by worthy men; what fhall we in 
» "his cafe conclude? 
yf Tf then thefe reafons be according to the 
ymirtt way, but briefly confider’d ( as was 
tid how the Diastole and Sy/fole fome- 
yiaimes might be diftinguifhed, ) ( that is to 
uy, if the DiafPole be faid to be when the 
 qart is exceedingly fwell'd , and che Sy= 
fele when it isleffe fwelld ) the Argus 
widhents ofthe famousde Cartes, and mot 
^ Warned Regis, will feem to inferre fomee 
(hing. | 0 By 
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A Difcourfe 
But if you confule with reafon, +y 
fhall find chat the Sys#ole begins in |), 
height of the Dia/tole, to wit, when (5. 
beart extremely extended by the blo»; 
ftretching or contracting the fiders,thrrl 
it out into the artertes; but it defifts frr. 
thisaction, whennot being able to cr... 
tract the fibers any more,it loofens thu. 
giving occafion to 4 new. Diaffole , wih, 
bepins when the Aeart leaves action , | 4] 
is done whilft che bear: is quiet, and ti] 
begin a new contraction. 
The Diaffole and Syftele being thus cop, 
fidered, a blind man may fee that the «dp. 
nion of the venerable Doctor rrarvery, 
e(tablifh'd with moft firm realons , | 
that it muft be concluded chat whilft: E. 
Diaffole is perform'd , chat the beart i." 
reft, that the ventricles are fill’d andi * 
come larger, thatthe walls are extemg * 
and grow thin; and that it felfis eq" 
mented in bigneffe according to all its" 
menfions ; and that in the Sy/fo/e it «dI 5" 
move it felf by its own proper a&ion, P. 
evigorated, by contraction the wall 
it are incraffated, it felf minorated, it: ru 
vances its point,the ventricles are (trei "^i 
ned, and by fqueezing are emptied ,, E. 
blood is thraft out into the arteries ,, v 
they in the mean time advance therafeelr 
into a Diaffole, at that time whempt ui 
ears arc erected, ? NR i j 
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the Hearts 
|. Thefethings will be more manifeft, if 
in a lively body you confider, that che 
fice of the écare doe not fall, nor that 
“st falls flagging loofe and foft towards the 
"right or left fides, but that this happens 
.| wonely in dying creatures; examples of 
“which venerable Harvey alleges, that 
‘rhe time of the proper motion of the 
‘“Weart , and its reft might be more evi- 
; "Mently diftinguifh'd , and that be might 
| [^ more evidently demonftrate whilft all 
" "Ithe actions are flow, that the heart does 
lmove and,contra& it felf in the Sy- 
Wfole ; and reft from action in the Dé 
^ affole. 
ie) By a found Animal thefe things are fo 
ins Jquickly performd,that fcarce has the heart 
"Mone its contraction, but it is ftreight 
“Willd again by the urgency of the blood 
hrough thofe open wayes, and contra- 
iMaction of the ears, in the twinkling of aney, 
(fand fometimes fooner , fo that itisa hard 
) "hing to difcernthe filling and emptying, 
inf not impoffible. 
A True itis, that atthe fame time blood 
//Mieaps out of the wounds of the heart and 
V Mart erie, in the S7Stole of this, and Diaffole 
lof chat, by che urgency or contraction of 
en tiche heart; for this being empty,whilft it is 
jw MENPd and uplifted by the ear into a grea- 
iicer quantity , although the blood come 
out in the mean time, yet it comes not 
] Qut 
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out with feaping, for the a@ion of the: 4)" 


is not ftrong enough ; then the verrric:| 


which are empty, and mutt be fill’dagaal > 


t 
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hinder the leaping of it; but the more & 


cible contractive ftrength of the bc] i 
makes the blood leap out through bcolf 
wounds, out of its own wound in fqu«d 
zing out the blood, out of the wound | 
the arterie, when itextends it by imp): 


tion. 


Let us likewife adjoyn our argumern) 
by which we think Dr. Harveys opiniie" 


may be confirm'd. 


If the blood were rarified, and acquiit) 


greater bulk in thé right ventricle (letti 
fame be faid of the aorta) Nature ougel 
to have given a greater orifice to the pae:| 
mon:cal arterie , which might be wider} 
nough for the paffage of the blood ; til 
very quantity which enter'd inthe Di 
féole, ought to come out in the followi ! 
S7ftole, the bulk of which,if it be augmee|| 


ted,it fhould need a greater outlet, acce... 


ding to the augmentation of the bloool 
no leffe than we fee the hole of the vedi 
cava by which it is joyn’d tothe bean| 
an{wers to the bigneffe of the part whiii| 


is above the heart, and likewife to) |) 


which is below the bear. | 
Moreover it is certain,chat according: 


à contrary motion to the brars,-and di 
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. Of the Heart. AEG | 
y fag when it israifed, and indeed at thae 
» Mime when the Diaffole of the heart is ac- 
}pording to Harvey, they are emptied and 
" PE but when by itscontraction it ftrikes 
ju ffhe breft, they are fill’d and fwell'd. From 
hele things it manifeftly appears, that it is 
Jo be concluded, that atthat time when ie 
wo dttikes the breaft it moves it felfby contra» 
pion, it thrufts out the blood into the.ar- 

lerses, and is in its y fole, but when it de- 
gilts from this a&ion, and is at reft, it is 
| walled with blood and extended,the cavities 

» are made larger,the fides made thin- 
(Jd mer, that all ofitinits bulk, and 

4 according to all its dimenfions, 


\ : Jia 
—: RAE que. & & : "Aser t ae 


r is augmented , and is in its 
1 Diaftole,far otherwife than 
, the moft famous man 

"n thinks. 
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ANATOMICAL 
EXER CITATION 


Concerning 


The Circulation of the Blood, 
To JOHN RIOLAN, 


2227290» Here did come forth not 
¢ many moneths agoe a 
little piece of the moft 
famous Riolan’s, concer- 
Wie, Grp ningAnatomie and Dif- 
BGS tales; for which > a9 
peing fentto me by the Author himfelf, I 
leturn hearty thanks : Serioufly I do con- 
fratulate the felicity of that man in under- 
lRking a thing very commendable. To 
Jpen to the view the feats of all Difeafes, 
[[a Work not Co be atchiev'd buc by a di- 
fine wit; Truly he undertook a hard task, 
Nat has fet thofe Difeafes, which are al- 
itoft obfcure to our underftanding , before 
reyes. Such endeavours become the 
itince of Anatomifts ; for there isno Sci- 
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foregoing knowledge, nor any knowledi) 9" 


Anatomical Exercitatsons, concerning ' 
ence which has not its beginning fron): 


which is not beholding to fenfe for its oos 
inal : For which caufe the bufinefs it fedi 
and the example of fo worthy a perfon tfr? 
quir’d my pains. and did invite me in iij: 
manner to put forthand joyn my med iii, 
nal Anatomie, being chiefly fitted for Ple: 
fical ufes , not with che iame intention ei 
he, by demorftrating the places of diffe” 
fec from the dead bodies of healthful mes: 
and rehearfing the divers forts of difecqiu 
incident to tho‘e places , according toot 
ther mens opinions , which he ought) 
have íeen there ; buc that I might undi 
take to relate from the many diffedtret: 
of fick bodies. and the moft grievous dis 
wonderfull difeafes ot dead perfons) fu 
what manner, and how the inward poji 
ofthem are chang'd, in place, bigneci 
condition, figure, fubftance, and o WF ee 
fenüble accidents, from their natural figu; 
and appearance, which all Anatonajpiyn 
commonly defcrib'd,and how diveríly; f 
wonderfully they are affected. For aiunt; 
diffe&tion of healthfull and well hati 
bodies conduces much to Philofophie: li; 
right P hyfiologie, 1o the infpection c | m 
feafed bodies conduces chiefly to Paslfi 
logical Philofophie. For the Phyfioloxlli 
contemplation of thole things whicthii, 
according to Nature, isfirft to be kr n. 
EA 
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1 The Circulation of the Blood, 
ia by the Phvfician, for that whichis accor: 
yw) ding to Nature is right,and is rule both to 
il itfelf and that which is amiffe; by the 
wit light of which, errors and preternatural 
il difeafes being defin'd, Pathologie is more 
i Clear, and trom Pathologie the ufe and 
jy art of adminiftring Phyfick, and occafions 
si Of inventing many new remedies doe ocur. 
id Nor will any man beleeve how much in 
“ing difeafes, efpecially fuch as are Chronical, 
4 the inwards are chang’d, and what mons 
«of ftrous fhapes of theinward parts are be- 
yl] gotten by difeafes: And I dare fay the 
nf Opening and diffection of one confump- 
(aj tive perfon, or of a body {pent with fome 
gg ahtient or venemous difeafe, has more en- 
‘ted tich’d the knowledge of Phyfick, than the 
4 diffs&ions ot ten bodies of men that have 
a been hang'd. 
4d Yetdoe not I difallow of the moft fa- 
jj mous and moft learned Anatomift Riolas 
“gis purpofe, bur chink it highly to be com- 
- ji mended, as being very profitable for Phy- 
Mick, chat-he does illuftrate the ^hyfiolo- 
,Mgical part; yet did I think that it would 
,,Qnot be feffe profitable to the art of Phy- 
lick if 1 fhould fet clearly before your eys 
vito be (een, not only the places , but like. 
“@wife the difeafes of thofe places, and re- 
"Mhearfe them, after I had well view'd and 
gpbíerv'd them, and from my many dif- 
“Mections declare my experience. 
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‘Anatomical Exercit ations, concermug |) 
But fuch things in that Book conaj),, 
cerning theCirculation of the blood tounato, 
out by me, which are tranflated, and feernp 
torefle& onely uponme , muft firit anu), 
chiefly be taken into confideration by mit 
For fo great a mans judgement , concern 
ning fuch a weighty bufineffe, is not to th), 
fet at nought ( who is nndoubtedlly, 
thought the chief, and ringleader of all AY) 
natomifts of this age) but the opinion «E^: 
him alone, is more to be weigh’d for comp" 
mendation, than the verdicts of all otherrp ^ 
which fhall either applaud or contradii)” 
me, and his cenfure more to be weigh" 
and look’dupon. He thenin his Jib. 4°" 
cap. 8. Enchir, acknowledges our moticop? 
ofthe blood in Animals, and takes pap: 
with us, and is of our opinion, as concedis 
ning the circulation of the blood : yet np" 
altogether, and openly ; for he fays, 2:4” 
2. Cap. 21. That the blood in the poof 
vein contained, admits (no circulation" 
as the blood;in the wvewa cava, au 
in ib. 3.cap. 8. That thereis blood wh: 


-iscirculated, and circulatory veffels, (7; 


wit, the aorta and the vezacava, yet | IP) 
denies that the branches ofthem have $i 
hy circulation ; Becaufe, fays he, til) 
blood ruwning out into all the parts of lots 
fecond aud third region, Stayes there |i 
nutrition, nor does it flow back to the gree ie 
ter ve[fele, but being plucked back by forct 
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T be circulation of the Bleed. 
when the greater veffels are in great want of 
blood, or whem it returns with a fudden 
force,or exftimulation, to the greater circa 
latory veffels. And foa little after. Whee 
ther or no the blood of the veins, does per- 
petually or naturally afcend , or whether 
at returus to the Heart, or whether the 
blood ef the Arteries do dejcend, or go from 
the Heart,yet if the leffer veins of the arms 
aud leg gs be empty, the blood of the veins in 
fucceffion filling the empty places, may def 
cend, which (fayes he) Ihave clearly de- 
monftrated againft Harvey and Walleus. 
And becaufe daily experience and the aus 
thority of Gale» does confirm the Anaffo- 
mofis of the veins & arteries, &the necefli- 
ty ofthe Circulation of the blood; ? 2s (ee, 
fayes he, how the circulation of the blood 
coms about without the confusion of humors, 


| er the perturbation of autient medicine. 


By which words it isknown, for what 
caufe the moft famous man would partly 
acknowledge, partly deny the Circulation 
of the blood, and why he endeavours to 
build a reeling and tottering opinion of 
Circulation. Left, foríooth,he fhould de- 


(a ftroy the antient Phyfick, and not mov'd 


by truth;which he could not chuíe but fee, 
butrather for fear he fhould violate the 


//) antient rules of Phyfick, or perchance , 


WM feft he fhould feem to refume or retract 


Hl) that Phyfiologie which in his Anthrepolo- 
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Anatomical E xercitatsons concerning 


gia he had publifh'd before. For the Cie: 
culation of the Blood does not deftroyy| vil 


the antient Phyfick, but furthers it; rather: 


it fhows the Phyfiologie of Phyficians,,) w 
and the {peculation of natural things! 
and difallows the Anatomical doctrine offi 
the ufe and ation of the heart, dargs, andl s 
the reft. of the intrals; and that theleaiiu 
things are fo, will appear partly out of his 


own words, partly out of thofe things 
which I fhall here fet down; namely,thaiftit 
the whole blood , in whatfoever part ool 

the body livingit be, does move and fhifilti, 
place ( as well that which is in the greatecloyi 
veins, and their branches and fivers,as thaalf, 
in the porofities ofthe parts in any regtoni)iy | 


ofthe body ) does flow to the beart , t5 


flow fromthe heart; without interruption, | 
inceffantly, and never continues 1n orn. 


place without damage; though I do nj. 


fay, but in fome places it moves flower, |i). 


fome fafter. 

Firft then, the moft learned man dt 
nyes onlythatthe blood contain’d in tl 
Porta doescirculate, which he could ne 
ther have denied nor difapproved of, i [/ 
had not paff'd over the force of his ow 
argument: for he fayes Jib. 3. cap. 8 
in every pulfation the heart receive op 
drop of blosd, which st expels into the aor 
ana does make two tbou[and pulfations im 


hour, there must needs a great deal of blew. 
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| The Circulation of the Blood. 
baffe through. He is likewife fore’d 
vito affirm the fame of the mefenterie , fince 
iw tthrough the celiacal arterie , and the me- 
Qlfemterzal arteries, thereischruft in more 
in&han one drop of blood at every pulfati- 
t ipn, and is forc'd apainft the mefenterze and 
dits veius: iniomuch that irmuf either go 
dut according to che juft proportion of 
What which enters, otherwife the branches 
abf the Porta would burftar laft; nor can 
iaat(for che refolution of this doubt)be pro- 
dilbably faid, or poffibly be, that the blood 
''Bof the mefenterie fhould vainly, and to no 
wilpurpofe, ebb and flow through thefe arre: 
wiiivées, like an Zuvripus ; nor the relapfe 
afrom the sefenteris by thofe paffages 
f@and tranfplantation by which he would 
qmhave the mefenterie difgorge it felf 
.iWinto the aorea, likely co be true; norcanit 
wil prevail againft that which is entring by 
wigcontrary motion; nor can there be any vt 
lciffitude, where it is moft certain that 
JMiwithout interruption, and inceflantly, 
wifi there is an influx ; but is compelr'd by the 
; dM fame neceffity, by which it is certain,thar 
Withe bezrt. doth thruít forth the blood a-.- 
«l| gainft the mesfezteriz. Which is moft ma- 
| M nifeft ; for ctherwife, by the fame argu- 
_# ment, they would overthrow ail Circula- 
wi) tion ofthe blood , if thus he fhould, with 
i the fame likelihood oftruth , affirm that 
ii tuo in the verzricles of the eart , namely 
ili | | in 


Anatomical Exercitation, concerning; 
in the Sy/fale of the heart the bloodd| ,. 
driven into the aorta, and inthe Diafffi\... 
returns, and the aorta disburthens it 1/ 
into the ventricles of the heart, as tt 
ventricles again into the aorta, and |... 
neither in the beart nor in the mefentec\y, 
fhould there be any circulation, buta ff 
and reflux, by turns, is turned up ai. 
down with needleffe labour : Therefeq), 
ifof neceffity in che beart is proved tq, ; 
circulation of the blood, for the reafoml). 
torefaid prov’d by himfelf, the fame foot) 
of argument takes place likewife in ttj 
mefenterie ; butif there beno circulattij 
inthe ssefenterie , neither is there in (tt. 
beart; for boththefe affertions, nameclf." 
this of the beart, that of the mefenterr|) ^ 
hangs upon the force of the fame ar(df: 
ment, onely changing the words, andi" 
eftablifh'd, and falls in like manner. 

He fayes, that the Sigma-like porti 
do hinder the regreffe of the blood in qf" 
heart, but there are no portads inthe aa) 
fenterie. 

I anlwer; neither ts this true ; for int 
[p/enick branch , as likewife fometimess]t 


IE a cieli cr 


others, there are found portals. Befiddlp 


portals are not all times requifite in iq)" 
more profound veiws, nor are they foul 
inthe deep veins of the joints, but rattlh 
in the skin veins; for where the blc" 
flowing out of the leffz branches is prcqlt 
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The Circulation of the Bloods 


Inaturaliy to come into the greater, by the 
“Weompreffion ofthe mxfeles about it it is 
"SMésfficiently hinder'd from return, but 
"where the paflage heing open, it is 
"Morcd ; What need. isthere there of gor- 
"Malis ? But how much blood at every 
“Gonlfation is forc'd into the mefente- 
! Wie, is reckoned according to the fame ac- 
"Mcount, as if with an indifferent Ziratwre 
‘you fhould in the carpus bind the veins 
"fcomming out of the hand, and entring in- 
eo the arteries; (for the arteries of the mee 
‘\Wenterie are greater than thofe of the car- 
deus) ifyou tellat how many pulfations 
i/Aehe veffel and your whole hand {well to 
heir greateft bigneffe, dividing and ma- 
fl ‘king a fübdu&ion, you fhall find much 
*/limore than one drop of blood come in at 
jMevery pulfation, notwithftanding the 
 Wigatwre; nor can it return, but rather that 
Aen filling the hand it forcibly diftends and 
AD owels it , we may by calculation gather, 
hat the blood enters the mefenterie in the 

iMame quantity, if not ina greater, by how 
wMimuch the arteries of the mefenterte are 
a*Moreater than thofe ofthe carpus. Andif 
"Many fhould but fee and think with himfelf, 
n hiyith what difficultie and pains, comprel- 
Villftons, ligatures, and feverall means the 
:'-Mblood is ftaid,that leaps forcibly out.o£the 
/Wleaft ar'e"ie which is cat or broken , with 
Mwhat Mrength ( asif it were fhot out«of a 

d^ i| fpout) 
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{pout ) it throws off, and drives awa; 


or paffes through all the bindings, I chhi 
he would fcarce beleeve that any parti. 
blood which only enters, could agai): 
this impulfion and influx paffe back agas 
being not able to drive it back wich forr(), , 
For whieh caufe, confidering thefe chia 


with himfelf, I beleeve ic would not ex 


enter his mind to imagin that the blo»; 
out of the veins ofthe porta could cred. 


back by thele fame wayes, and fo disb»i 
then it felf into the Mefenteric, againfl tt 


forcible and {trong an influx into the ( ; 


fericf. 
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Moreover, if che moft learned man 1E" 
Seeve not that, the blood is mov'd T M 
chang'd by circular motion, but being {ff} ^ 
the fame, it ftands ani mantles in 1) 
branches ofthe mefeuterie ; he feems; |)" 
fuppofe, that there is a, two-fold blood)” 
divers.and ferving to divers ufes and emo. 


and therefore it is of divers natures in :dp! 


vena porta and cava, becaule one of. thu 


for its prefervation needs circulation , |) 


other need: not, which neither does it ; 4 ^ 


pear, nor does he demonftrate it to; |} 


true. — 
Befides the moft learned man adde: 
his Emchirid. lib. 2. cap. 18. 4 fourth, 


of ve[fels tothe Mefenterie, Which are cc at 
led the Vena Lattee(invented by Affeliih 
| 


which being fet down, be fees to anger til 


| 
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] The Csrenlatson of the Blood; 
lal the umtriment being drawn through 
[them is carried to tbe liver , the forge of 
"blood, which ‘being there concotted and 
j! | changed into blood, (he fays in lib.5.cap.8.) 
“Gt zs carried to tbe left ventricle of the beart, 
UN which being granted, fayes he, all the fern- 
| | les Which were antiently motion d concere 
OW ning the distriburion of the C bylus , and ef 
| the blood through the fame conduit, de ceafe, 
[ forthe Vena Lati ea carry the Chylus te the 
; Liver, and therefore tbefe conduits are a- 
part, and can be obfirutled apart. Butin- 
; deed I would fain know how this can be 
^3 demonftrated to betrue; if this milk be 
Pl'transfus'd and paffeinto the Aver, how 
4 Thal it get thence through the cava into 
"À the vearricle of the Zar: ? (Since the moft 
lu. : 
^1 learned man denyes that the blood con- 
" tained in the numerous branches of the 
“porta and the /-ver can paffe, that fo circu- 
"4 lation may be made ) but more efpecially 
ud fince the blood feems to bea great deal 
fuller of fpirit, and more penetrative than 
iM) the milk or chylzs , which is contain’d in 
if thefe veffels, and is hitherto impell’d by 
H the arteries that it may find out fome way 
"m for its felf. 
The moft learned man makes mention 
| ofa certain Treatife of his concerning the 
Circulation of the blood, I wifh I could 
Wi) fee ic, | mghtperchance recant. 
But if the moft learned man thought it 
more 
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more fit to place the circular motiom | 
the blood in the verss ofthe porta, any 
branches of thecava, ( as he fays in hiss 
Book Chap. 8. /z tbe veins the blood did. 
perpetually aud natarally afcend or returm p) 
the heat, aslikewife that Which is in Wik 
the arteries dcfcends and departs from till 
heart.1 fay, I do not fee, but upon this po(t! 
fition all difficulties which were objectid 
of old of the diftribution of the Chy/us, Wu 
blood, through thefe fame conduits fhouli 
likewile ceaie, that hence forward b 
fhould not need to enquire apart for, | Qi 
to iet down veffels for the chydus ;. feeit 
as the Umbilical ver«s do draw their mii 
tritive juice from the liquors of the egal! i 
and carries it to the nourifhing and au f 
mentation of the Chick whilft it is yee «afr 
Ji mbryon, fo do the meferaick veins {aad 
the cby£zus from the inte (tives, and carryy leu 
to the Aver, and what hinders us to affe elec 
that it does the like in thofe of riper agec|p tii 
for all difficulties ceaíe, when there au). 
not two contrary motions fuppofed ín till: / 
fame veffels; but that we do fuppole chi 
there is one continued motion in the psi; 
feraicks from the inteftines to the Léverr]ho, 
1 fhall tell you in another place what | bi. 
to bethought of the vene Lattea , wheelf i); 
I thall {peak of milk found in feveral parrits ; 
of creatures new born, efpecially in maid. 
kind, for icisfound in the mefenterie anol, .. 
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"i Tbe Circilatson ofthe Blood, yy 
ungallits elandules, as alfo in the chymus ; 
wWikewife in the arm-pits and paps of Chil- 
"Miren; the Midwives milk out the blood 
l4 Jor. their health as they beleeve. 
iin But moreover it pleas’d the moft fear- 
ied Riolaz, not only to deprive the blood, 
» ontain'd in the mefzsterie of circulation, 
;sput alfo he affirms, that neither the bran- 
yagphessof the ves cava, orits arterie ; OF 
i, $Y part of the fecond or third region ad- - 
jy fits of circulation, fo that only he cals the 
| pena cava & the aorta circulatory veffels , 
jor which in his 3 Book Chap. 8. he gives 
(at very faint reafon, Becaufe the blood, 
p n. he, flowing into all parts of tbe fecond 
yd third region remains there for non- 
qifament mor does it flow back tothe grea- 
eger Velfels, unlefs it be revulfed by the force 
(find want of blood in the greater ve[fels, or 
quw back, being ftirr'd with afudder force, 
ido the circulatory ve fels. 
| ] Itis indeed of neceffity, thatthe portió 
, gh hich paffes into nourilbment, fhould re- 
j,qmain, for otherwife it fhould not nourifh 
; Tater it be affimilated,& ftay there,in lieu 
_ dif that which is loft,& fo become one: but 
ik is not needfull, that the whole influx of 
;, Mood fhould remain there for the conver- 
don o£ fo little a portion; for every part 
goes not uíefo much blood for its nou= 
dent, asit contains inits vers, artes 
es, and porofities, nor isit neceflary 
E : in 


| 
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in hts afflux and reflux that it. flio»1lf" 
leave no nourifhment within it; whhip 
fore itis not neceffary that for nutriti" 
it fhould all ftay, but likewife che nml 
fearnéd man himfelfjin the very fame beqp' 
in which he affirins this, does feem ew? 
where almoft to affirmthe contrary, |} 
pecially where he fets down the circuldqp 
on in thebrain, and by circulation ( fai" 
he? the brain does fend back blood to Wi 
heart 3 and. fo the Seart is refrigerat 
After which fort likewife,the remote pag 
may be faid co refrigerat tlie beart heeft 
alio in feavers, whea the parts about: fiu 
bcart are grievouíly fcorched and inflauptit 
with feaverifh heat, laying naked tlf 
joints, and throwing off the cloaths , : ft 
people endeavor to cool their bearr wih 


K 


(as the molt learned man a ffirms of | [itm 
brain) the blood being refrigerated ; qi 
allayd of its heat,do’s chen go to the bo tly, 
through the veis, and does refrigera:lfut: 
Whence the moftlearned man feemssp)y 
infinuate a kind of neceffity, that as fry] 
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i the brains , fo there is a circulation fiti 
n all the parts, otherwife than before he : fi), 
i a epenly declar'd. But indeed he cautions, (, 

TW and ambiguoufly affirms, That the blidh\, 


does not flow back from the parts off[f\,, 

fecond and third region, unleffe, fayssifi,, 

being revuls’d by the force and great wit; 

of blood in the biggec vetfels , or chaqfi. 
a 
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| T be Circulation of the Blood. 
wfidoes by a fudden forcible motion flow 
back to the greater circulatory veffels , 
which is moft true , if thefe wordsbe un- 
iMerftood in a true lenfe ; for by the srea- 
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numer veffels, in which he fays want cautes a 
« areflux, I beleeve he underftands the vex 
seva, or the circulatory ve:ss, not the ar- 
vuperies ; for the arteries are never empty- 
«d; but into the veins,or pores ofthe parts, 
, put they are continually ftuff d full by the 
ipulie of the heart. If all the parts did not 
,Jnceffantly refund blood in abundance in- 
q@rothe vena cava, and the circulatory vef- 
\o@els, out of which the blood very fudden- 
iugly paffes, and haftens to the heart , there 
Jifrould quickly be a great want of blood, 
; iBefides that, the blood which is contai- 
.Afed in all che parts of the fecond and third 
qregion, by the force of the blood direct- 
apd and driven by every pulfe, is forc'd out 
got. the pores into the vcz:, out of the 
. ,apcanches into the greater veffels , as like- 
amife by the motion and compreffion of 
ifle parts adjacent, for that which is con- 
_ @ain’d is thruft out by every thing contar: 
"Mhingit, when it is preff*d and ftreipht- 
Jed: fo by the motion of the mu/fcles and 
ihe joints, the branches ofthe verxs paf- 
jing between being preff'd and ftreight- 
y |n thruft the blood contain'd in the lef 
Mer veffels into the greater. 
"M Bat it is notto bedoub:ed, that the 
ll - S blood 
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blood is continually and inceffantly diti, 
ven, and comes with force from the ar (rib. 
ries, and never flows backs ifit beadnmls. 
ted, that in every pulfe all the arceries 10)) ; 
gether are di^ended by the propulfion i iy 
blood, and that the D;a//s/e of the ar... 
ries, às the mott learned man confefffisc... 
is from the 5y/fole ofthe ^eart; nor did, 
the blood once gone forth, return into | i$... 
veniricles Of the heart , by reafon that ij. 
portals are fhut, if ( 1 tay ) the moft leet... 
ned man do-beleeve thefe things , ass)... 
feems he does, it will eafily be underftcol).,,. 
in every part of what region foever; [.. 
what ftuffing or impulfion the bloodijii,, 
them contained is forcibly thruft down, 
For fo far as the arteries beat, foi. 
reaches the influx and the force, wheel; 
fore it is felt in all parts. of every regiooll, ^ 
for there is a pulfeevery where in the tl. 
of our fingers, and under the nails, noxf.. 
there any part in our whole body , eit: 
fore with boil or fellon , which does 1b 
feel the pricking motion of the beaulf 
of the arterie, and its endeavour to. (4) 
folve the coztiezums. 4 
But further, itis manifeft, that the blddt "^ 
does make a regreffe in the pores of ^ 
parts, in the skin of the hands and feet, mt 
fometimes in great froft and cold feaill 
we feethe hands and joints, efpecialliyy. 
boys; fo cold, that at the very couch tJ 


| 
: 
| 
i 


| The Circulation of the Blood, 

‘Ho almoft refemble the coldneffe of ice; 
"land are fo benummed and füff, that there 
“ls fcarce any life in them, not motion. and 
"Met in the mean time they are full of 
"Pplood feeming red or blew , which parts 
fan again by no weans be warm'd, unleffe 
My Circulation that refrigerate blood be 
' Mhtuft out, and. in its place,new warm,and 
"Wirituous blood flowing in do foment and 
JMe- warm the parts, and reftore to them 
^"inotion and fenfe ; for they fhould never 
‘Se renew'd or reftor'd by external heat, 
®o more than the members of dead per- 
'* Dns, unle!s fome internal influent warmth 
Mid refrefh them. This indeed is the chief 
Me & end of the Circulation of the blood, 
i, er which caufe,the blood by its continual 
ifpurfe;and perpetual influence,is driven a- 
cqliut; namely,thac all the parts depending 


5 


wy x it by their firft innate warm moifture 
ight be retain’d in life, and in their own 
E 5 and vegetative effence, and perform 
ill their functions, whil(t (as the Natural- 
i e s fay) they are fuftain'd and a&uated 
if natural heat,and vital fpirits ; fo by the 

fp of two extremities, heat and cold : 
i temper of the bodies of creatures is 
0 pt in its mediocrity: for as the breathing 
ie of air does temper the too much heat of 
E blood in the /umgs,ahd in the centre of 
ile bedy, and caufes the eventilation o£ 
" Mfocating fumes; fo alfo the blood bein 
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hot, and caft out through the arterses iiis. 
the whole body, does foment and nourrj,, 
the extremities in livitg creatures,and bli. 
ders them to be excinguifh'd by the foo] 
of outward cold. 
Therefore it were injuftand woncdr 
full, if every little part of what region 
ever fhould not enjoy the benefit of 
tranfmuration and circulation of 
blood, for whofe fake Circulation feeq 
chiefly to be appointed by Nature. Thee 
fore, that 1 may conclude, for you , 
how the Circulation of the blood is pay 
form'd without perturbation or confuf(]f 
of the humors, in all the body, and in «qf 
ry part, both in the greater and in thes 
fer veffels, and that by necelficy , and! |p’ 
the benefit of all the parts, without whiff 
being cold and impotent,they could nd 
bereftor'd. or remain alive. It is enous " 
becaule its clear, that all influence of ff^ 
4 i 


fervative heat does come through the 
eries, and is done by circulation. | 
For which «aufe moft learned Rie 


| e feems to me, when he fayes, that in {! " n 
I" parts there is no Circulation, to f/f ;- 

D rather officiou(ly,than truth; to wit, M | 

| hemig5t pleaie moft men, and oppofé AE 


D body, and that herathe: wrote hum P 
ly, than gravely, in the behalf of che eat) 
As he likewife feems to do ( 46. 3. cap" 

when he would rather have the bloonit’!) 
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Fome i into the deft ventricte through the 
Wepreem of the heart through uncertain and 
"hidden paflages, than through the large 
"fad mott open veffels of the Ls: ART bé: 
ing made with Portads artificially to hin. 
eritsreturn. I defireto fee the reafon 
-pf the impoffibility and tnconvenience 
Which he fays he propounded elfewhere. 
jt is a wonder, fince the -dorta and ve- 
ha Arterinfa, are ofthe fame | bigneffe , 
ontication and frame , that their fun- 
Rion fhould not be the fame. But thar 
Uds very improbable that the great River 
Me rhe whole , made of blood íhou id info 
; "reat abund Vix 59 into the Ane Vewtrim 


1 by fo blind and {mall a winding « of the 
* which fhould anfwer both to 

; iv entrie from the veza cava in the tight 
"ide of the beart, and alio its egt reffe 
illo the left, which do both require 
i lich wide orifices. But he has likew rife 
Pode thele things ftag ggeringl E for 
| dn Jib. 2. ca 6: be ordains the ling as a 


l T. nk or pr from the heart , and | He 
hys, The lungs ave affetied by Kos blood 
Mpbich paffes through , whiijt its filth 

n rm together with that blood ; fo he 

o yes likewife , That the langs acquire 

Wiprrupion by dffemper'd , and ill-conditi- 

Qaod intralls , which farzifb tbe heart wish 

Wapure blood , Whole fault the heart cauzot 

WMelp, but by many nine He like- 

MI 5 3 wile 
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wife in the fame place, concerning letti ii 
of blood,and fhortneffe of breach. & conl 
munication of the vis with the vetfelss| 
the /s:vs, E againf (t Galen, If it be ier]. 
that the bi ‘ood docs naturall Ly vafe from it 
vicht ventricle of the heart tothe lan 1g eut 
3f sat be carryed tothe left ventricle, aa 
bs to the aortas and if tbe Circulation of t E. 
blood 2e admitted , who fees wot sx the ad 
eafes « ef the lungs, jm the blood flaws y | 
ther tu greater SLATE and oppreffes ae 
Langs, wale [fe they be first largely empti 
every part taking a hare to ea(e thems wb 
wasHippocrat tes advice from all pats of* 1 3 
body, bead y nez tongue, arms, feet, to ti 4 
away the bloed , that the quantity of | 
might be ivapaire ed, and that it might be 
vulfed from the lungs, and fo draWs out m 
blo.d rll the body was quite without blo n 
He fays likewife , The Circulation bed 
fe ppes'd, the lungs are eafily cme 
bre: athing a vein If thts counfel be rejecit 
1 fee nol bow ir can bey? vils'd from these aq 
[er af it fl "yp bach: roug if the vena arterii Pi 2 
iuto thev gat vent riche, the Sigmoidal 1 
't, and the thy ce-potnted porriy! 
binder the re grefs out af the right veniri) iy 
tule ni vena cava. therfore by c irculasll 
tbe b toes od will be my ifted , by cutting 
the arms and Ta And Bl 1Qi p": 
Fert «fius 1s hus opine iu the affections "a 
' aeffroy d 1, that bleed is rather tem 
ra 
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| he Curculation of Be Bhod. ed 
x» Low out of the right arm than out of the 


ol eft ; fo the blood Cannot returns snto the vee 
tpi cava, unte[fz it break through two gates 
; pena bars Which are placed 1m the beart. 
;,4, He addes moreover inthe fame place, 
: Nib. 3. cap. 6+) Uf the Circulation of the 
 Wlood be admitted, and that it doth país of 
ten through the lungs, asd not through the 
"middle of the Septum of the heart.,there ts a 
Bd Circulation of the blood to be 4[- 
ana, one of which 1s perfected by the heart 
und the lungs, whilft the blood le ping ont 
from the right ventricle of the heart t Care 
fied through the lungs, that it may come to 
“Phe left ventricle of the heart ; tor leapi«g 
à LL from the fame inward part, it returns 
; ‘bo st, then by another 1 ger circulation 
"Mewing out of the left ventricle of che beart, 
"apt goes about the Whole body, and runs 


a “through the arteries and veins to the right 
i qpentricle of the beart. 

7"! The moft learned man in this place 
“night have added the third circulation, 
"Which isa very fhort one, out of the left 
i"ventricle into the righe, drawing about 
, l part of the blood through the coronal! 


LPS 


irteries and veins, by its branches, which 
mee diftributed about the bodie, walls,and 
spo of the heart. 

"T Hefays, He that admits of one circula- 
[ cannot deny the other. So might he 
a lave added, nor can he refufe the third. 


SoS rer Si haat aorta ee e 1 med 


Anatomical E xereitations, concerning 


For to what purpole fhould the ceronzas tii 
artt rig s beatinthe veart , if they did neo) wl 
drive blood thither? and why fhould chi) 
Ueins s (w hofe function and end it is to ree} 
ceive blood puc into them by the arteriess E 
but chat they might draw blood from cipe: 
bene ? Moreover inthe orifice of the Ceopu 
ronal arterie (asthe learned man himfesfe: 

hurt in his third Book and his nint Í Hu 
apes er, ) there isa porta! which eon tt 
2l ntr ance , and is patent to egreliet kd 


beret re truely he cannot but admit 4 


third Circulation, who likewife admiil ti 
another univerfal one, and that ctl 
blood does likewife paffe through chip 


[5525 and the brain, ( fb. 4. cap. 2. ) Fed 


ither can there be an admittance 


binge by pulfation , in all parts of ever lih 


n, nor re greffe | by the veins after. til 
manner, and therefore he cantotel 


Therefore tt 1s clear from thefe ve a 
words of the moft learned man, what |i, 
»pinion is, both of pue Circulation of tdi. 

i through the whole bodie, as liil. 
hrough the fags and che teft of tllo, 
or he tha t admit: of the firft C j I ] 
on, it fs clear that he does not rejidi: 
For how can ‘it be, lk | 
he whe has admired of another Circujl | 
on through the whole body fo often, a 


throu 


ni 


| 
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gos thatthe parts admit of Circullffii 
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|. The Circulation of the Blood. 
through the greater circulatory veffels , 
ing fhould deny that univerfal Circulation in 
wufany of che branches or parts of the fecond 
iid or third region? As if all the weias & thofe 
"mj greater circulatory veflels,as he cals them, 
"were not number'd by himfelf, and by all 
i'd others, amongft the veffels of the fecond 
diregion.. 1s it poffible chat there fhould be 
«inf circulation through the whole body, and 
iij not through all the parts? and therefore 
dt} where he denies it he does it very ftamme- 
ad ringly, and only ftaggers and palliates in 
iad his negations ; there where he affirms he 
itt] fpeaks underftandingly and as becomes a 
4l Philofopher, and as a skilful Phyfician and 
, if an honeft man, gives his advice in this 


40 cafe, that in the dangerous diieafes of the 
«ty danzs the letting of blood is the only re- 
4l medy, againft Galew and his beloved Fer- 
wil melius: in which thing if he had been 
ia doubtfull, far beit from a Chriftian and 
| fo learned a man, to recommend his expe- 
(«l| ments to pofterity, to procure death, and 
it the hazzard of mens lives, or that he 
/]| fhould recede from Fernelins or Galen, 
4l] men in high efteem with him. Therefore 
4M whatfoever he has denyed of the Circula- 
(f| tion in the mefezterie, or any other part, 
ij) in favour of the antient Do&rine of Phy- 
il) fick, or the Vera Latte, or for any other 
‘a fegard, it is to be attributed to his civility 

4, and modefty, and to be pardoned. 
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Ithink it does already appear clears, 
enough, both from the words and the axi^;.; 
guments ofthe moft learned man himfee|) 
that there is a circulation every a a 
and that blood wherefoever ít is, do» 
change place, and paffe through the vein). 
to the Scart; and the moft learned malt. 
feems to be ofthe fame opinion with mec! ,, 
Therefore it needs not, yea it were fuper: 
fluous to bring hither my argumemiti,,., 
which I have publifhed in my Book cor | M 
cerning the motion of the blood, for ehh, 
further confirmation of this ruth, whicclh.. 
are taken both fromthe frame ofthe vet, 
fels, placing of the porta?:, and other ex), 
periments and obfervations; efpecialllf. 
Gace I have not as yet feen the moft fear, 
nedd maus Treatife of the Circulation col 
the blood, nor as yet any of the mott leat 
ned mans Argumente, but only a bare nee 
gation, by which being induced , he thoul! 
reject the circulation in the regions anu] ^ 
veffels, which he allows to be univerfal iid) "n 
moti of the parts, } 

It is indeed true, that I did find out oo} ^is 
the authority of Galen, and by dayly exul." 
perience to be a refugium the Ana/Pomofiil| 
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of the veflels, yet fo greata man as he iss] 
fo diligent, fo curious , fo expert an Anaaj)) 
tomift, fhould firft have laid open ane), 
fhown Anaffomofes, and thofe vifible ane a 
{ 
| 


open ones,and whirlpools proportionabl iq 


The C isculation of the Blood. 


to the imperuous ftream of the whole 


blood, and the orifices of the branches, 
( from which he has taken away circulati- 
on ) before hehad rejected thofe which 
were moft probable and moft open. He 
was oblig'd to demonftrateand declare 


where they are, how they are fram'd,,. 
whether they are not onely fit fortheins - 


tromiffion of blood (as we fee the arte 
ries inferted in the bladder ) and not for 
the return of it; or what other way foever 
they had been. But perchance I fpeak too 
boldly, for neither the learned man, nor 
Galen himfel?, could by any experience 
ever behold che fenfible 442a/fomofes, ot 
ever could demonftrate them to the 
fenfe. 

I did look after them with all poffible 
diligence, and was not at a little charge 
and pains in rhe fearch of the 24z4ffomo- 


fes, yet could I never find that any veffell, 


namely the arterzes, together with the 
veins, were joyn'd by their orifices : I 
fhould willingly learn from others who 
afcribe fo much to Galez, that they dare 
fwearallwhichheíays. Noristhere any 
Ans[Lomofis in the liver, milit, langs reins, 
or any other of the intrals, although 1 
did boyl them till the whole Parenchyme 
was made mouldering, and like duft was 
fhaken off, and caken away with the point 
df a needle, from al] the fiers of the Hie 
elg, 
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fels, fo that I could fee the fibers, and tkhl 
laft grains of every divifion. I dare p " 
fore boldy affirm, that neither the ves 
perta hasany Anaffomofes with the cavi 
nor the vei»; with the arteries, or the cad 
pillar éraucbes of the pore of the choHerr|. 
6acg, which are difpers'd about all the fla. | 
of the fiver with the veins. Only this yox] 
may obferve in a frefh iver, that all ch 
branches of the veza cava which creed 
through the whole bunch of the Hver+|). 
n have /ssicles. pierc'd with many hole 
"n like a five,as it fs ina fink,fram’d fo for thi)’ | 
receiving of the blood which falls dowmll 
The branches ofthe Porta are not fo, buff. 
are divided into ftems, and how that botlll" 
the divifions of thefe veffels,the one in thu 
flat, the other in the gibbous part, dood)! 
run round to the very furtheft rifinjgl ^" 
of that intrall without any Anafor} 
mofes 

Only in three places doe I find that 
which is equivalent to an Axafomofisil|) 
There rifes in the brain, from the foporali]] ^ 
arteries creeping down into the Zajis,mai]t 
ny and unintangled fibers , which after uL 

D wards make up the plex chaoroisand patty lit 
B fing through the ventricles doe at laft enc 

| 


1 
| 
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in the third receptacle, which perform] | 
the office ofa veir. In the Spermaticanlly s 


n 
A 


veffels, commonly call’d preparatory, lit: 


tle arteries drawn fromthe great arterii' 


dt 
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e Csrculation of the Blood. 
| do adhere to the veins preparatory afore- 
i faid, which they accompany , and at 
j laft are fo receiv'd within their Z s5- 
| cle, fo that at the firft they feem both 
]to have one and the fame, fo that 
| when they end st'the upper part of 
| the tefficees where that part paffes 
| 
] 
| 
i 
1 
| 
i 
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1 forth into a point, which is called che 
varicous and vine-like body, we know 
not what to call them, vezes or arteries, 
or the ends of both. As likewife the 
lait appearances of the arteries which 
goe to the mbilical vein, are obli- 
terated in the Tunicles of that vein. 

: What doubt is to be made, if through 
"| fuch gulphes, thelittle branches of the 
arieria magna, fwoln with the impul- 
fion and inftuffing of blood, could be 
eas'd of fo great and fo confpicuous 
a ftream ? Nature at leaft would ne- 
ver have denyed us v:fible and fen- 
fible paffages, fincks and whirlpools, 
if fhe had had imtention to have tur- 
ned all the flux of the blood thither, 
and by that meanes have deprived 
the [effer branches , and the ‘olide 
parts of the benefit of the influx of 
blood. 

Laftly, T wilí fet down one expe- 
riment, which feems to be fufficient 
for the clearing of the Anaftomofes, 
and fer the overthrowing of their ufe, 
i and 
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and of the paffage of the blood , and red i! 
turn of it out of the vezss into the any ii 
tertes, by thofe wayes. 
Opening the breaft of any creaturcdxi! 
and crying the vena cava by the heart: |i 
fo that nothing can poffe that Way imu) 
to the feart, and preiently cutting thi 1 
jugular arterier , not touching the EP 
on neither fide, If by giving vent youu 
fee the arteries emptied, and not thid ly 
veins too, 1 hopeic will be clear thay: 
the lsíood is carryed out of the veiantw) 
into the arterzes, no where but noone M. 
the ventricles of the heart. Other: 
wile ( asGalen has obferv'd ) ina litehial 
{pace we fhould fee the veins emptyedi |) 
and deftitute of blood by the efflux oa 
the arteries, | 
In what remains, Rio/an, I both cons 
gratulate my felf and you, my felf foig| 
your opinion, with which you have a-.|| 
dorn'd my Circulation , as likewife | 
return to you exceeding thanks for yous) 
learned, neat, fuecin& piece which youl} 
lent to me, than which there is nothings|| 
more elegant, and I both owe and defire:|| 
to return deferv'd commendation, but Iii) 
confefs I am not able for fucha charge:.| 
For I know the name of Riolan will afford: l/ 
more praife to me in its fübfcription, tham i 
my prayfes, which I with as sreat as mayy|| 
be,can do to his Exchirsdion. The famous: 1 
| book 


' 
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| The Circulation of the Blood. 
i BOOK fhall outlive all memory, and fhalf 
tWrecommend your worth to Pofterity 


3 


pwhen all Monuments fhall perifh. To it 
iti) you have very handfomly adjoyn'd the 
tii Anatomy of Difeafes, and have very pro- 
wit ficably enrich'd it with a new Treatife 
wüéconcerning the Bones. May you, moft 
sil worthy Man, continually increafe in this 
ity your worth, and love me, who with 
(that you may be both happy and long 
aj liv’d, and that your moft famous writings 
uimay be an eternall Commendation to 
"A you. 
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COSA CPE? Cpe MENS! 
ANOTHER | 
EXERCITATION, : 


TO 
JOHN RIOLAN. 


| In Which, many ObjeHiont againft ti 
| Circulation of tbe Blood are refuted. 


— ——— 


Oft learned Rie/av, ty. 
the help of che Prefíli, 
many years ago, I pull... 
lifhed a part of my J), 
bour : But fince «M 
birth-day ofthe Circ]; 
lation ofthe Blood, iq, ^ 
moft no day has paft, nor the leaft fpc, ^ 
oftime, in which 1 have not heard boot." 

ood and evill of the Circulation of tiff 
Blood which I found out: Others rail" 
it, as a tender babie unworthy to coop. "' 
tolight ; Others fay, that its worthy E 
be fofter'd, and favour my writings, auff. 
defend them; Some with great diídi] '! 
eppofe them; Some with mighty ] "is 
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| T be Circulation of the Blood. 
iplaufe prote& them ; Others fay , that I 
dba: abundantly by many experiments, 
\), (bbfervations, and ocular teftimony, con- 
"Iirm'd the Circulation of the blood , a- 
paint all ftrength and force of argu- 
ments ; Others think it nor yet fufficienc- 
yy dy illuftratted, and vindicated from obje- 
ivfftions : Butthere are who cry oat, that 
EB have affected a vain commendation in 
Hiffection of living creatures, and do with 
rhildith flighting difpraife and deride at 
Frogs and Serpents, Gnats, and other 
[nore inconfiderable creatures brought 
pon the Stage, and refrain not from ill 
language. But I think it a thing unwor- 
thy of a Philofopher and a fearcher of the 
"truth, to return bad words for bad words, 
‘land I think I fhall' doe better and more 
Bdvifed, if with the light of true and evi- 
t Hent obfervations | fhall wipe away thofe 
w ym ptomes of incivility. 
(i Tt cannot be efchewed but doggs will 
W ibark and belch up their furfets ; nor can 
| Mt be help'd, but that the Cynicks will be 
i'mongft the number of the Philofophers : 
i Miput we muft take-a fpeciall care that they 
ioe not bite, nor infect us with their crue 
WBII madneffe, or left they fhould with 
Witheir doggs teeth gnaw the very bones or 
eqeinciples of truth. 
i!) Detractors, Momes, and writers ftaind 
M pith railing, as I never intended to read 
| 
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any of them (from whom nothing of foli! 
dity, norany thing ciue Quand is to Ly 
hop'd for, but bad words) 1 o did 1 mu« 
leffe think them worthy of an anfwerr |)! 
Let them enjoy their own curfed natur 
Ibeleeve they will find buta few favour“ 
ble Readers; neither does God give wifi 
dom to the wicked , which ts the moft ef^! 
cellent gift, and moft to be fought foo: 
Let them rail on fti li, till they be wear yn(i 
not afham'd) of ic. 
. If you will enter with Heraclius | 
| Ari/ffotte into a work-houfe ( for fo I will, 
call it ) for infpe&ion of viler creaturcdjtx 
come hithet , for the immortal gods TAE 
here likewile ; 3 and the great and Almig:ll 
ty Father is fometimes moft conti cH Ho 
in the le alt and moft incomliderable cree 
tures. l 
. Inmy book concerning the motion: [i 
the bezrz and blood in creatures , 1 orn 
chole out thofe things out of my mitos: 
ny other obfervations, by which I eicthlburi 
thoughtthat errours were contuted, (ft 
truth. was confirm'd ; I left out maur. 
things as unneceflary ‘and unprofitabhifins, 
ll which notwithftanding are dilcernable i \ 
um 


| diffection and fenfe; of which 1 fhall negli). 
Tim adde fome in few words, in favour MI 
Hu thofe that define to learn. The great: [ D 
tority of Galen is of fo much account wripy ;. 
every body y» hatte many make a diii ‘i | 
£u 
| 


+ 


9 
wij eulty as concerning that experiment of 
wp Galen of the ligature of the arterie above 
if the pipe, thruft within the'concavity of the 
de] arzerie, by which it is demonftrated, that 
iq the pulfe of the arterie comes frem the 
mil facultie pulfifick,and that it is tranfmitted 
from the heart by the txnicles, and not by 
$the impulfion of the blood within the 
4g Concavities; and therefore that the ar- 
yp £erfes are ftretch'd as bellowes, not as 
| baggs. 
|. This experiment is mentioned by Fe/z- 
(ul Zéus, a man very skilfull in Anatomy , but 
quj neither. Galen nor Vefxtius fays, that they 
jj tryed this experiment; which I did ; only 
il 7 e(alezes preícribes it, and Galen eounfells 
Atto thoie that are defirous to find out 
: J the truth, not thinking, nor knowing the 
(difficulty of chat bufineffe, nor the vanity 


yof it when it is done, fince although it be 
yii perform'd with all manner of diligence, it 
| sj makes nothing to the confirmation of that 
“opinion, which affirms That the tunicles 
fre the caufe of pulíation , but rather 
,Mhows That it is fet a- work by che impul- 
@fion ‘of the blood. For fo foomas above 
joathe reed or pipe you have with a band ty- 
ged the arterie, the arterie above the liga 
(etre is prefently dilated by the impulfion 
"ef the blood beyond the mouth of the 
_ dipipes trom whence both the flux is ftop'd, 
pod che impulfion reverberated , fo that 
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the arrerie under the band does beat wiith, 
very little appearance , becaufe the forr|) 
ofthe paffage ofthe blood does no wj. 
affift it, becaufe it is return'd abovethe: |. 
gature; but if the arterie be cut off belco] ;. 
the pipe, you fhall fee the contrary, frc. 
the leaping of the blood which is throw), 
out, and driven through the pipe, as imi, 
Aneurifm I have obferv'd to come fro tel 
exefion of the rvsicles of the arterse, tlh): 
(whilft che blood is containd within ttl), 
membranes )hath a contentive veffel off f." 
flux prenaturally made, not ofthe dilatt) 
tunicles of the arterie, but of the circuay 
pofition of the membrane and flefh. Y % 
fhall fee the inferiour arteries beyond ttl)” 7 
Aneurifm beat very weakly whilft abo »" 
and efpecially in the Aneurifm it fel£ , 111^ 
pulfations appear great and veheme | 
although we cannot there imagine, dn [. 
the impulfe or dilatation is made by ii it 
runicles of the arterie, or by co q 
munication. of the faculty of the Cf 
but meerly by the impulfion of iq 
blood. 

But that the error of Yefalins, and ij 
fmall experience ofothers may che maf 
clearly appear, who affirm (. as p M ha 
magine)that the part under the pipe dig" 
not beat when the band is tyed, T fpog | 
by experience,if you make the experim) ls 
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| The Circulation of the Blood 
that upon the untying the band the arte- 
. vies below dobeat backwards, I fay that 
__mhe part below beats leffe when you have 
^ mntyed it, then when it istyed. 
"1 Buttheeffufion ofblood which léaps 
/"Iput ofthe wound confufes all, and makes 
"the experiment vain and to no purpofe, fo 
(that there can be no certainty demonftra- 
| sed, as I{aid, by reafon of the blood. But 
fi (and this I know by experience ) you 
4lay open the arterie , and hold with your 
""Ainger clofethat part which you cut, you 
"may'at your pleafüre try many things 
which willevidently make the truth ap- 
"bear to you. Firft, you íhall feel the 
{blood, being forc'd , comming down in- 
ito the arterie, by which you fhall fee the 
4 arterie dilated;as likewife you may fqueez 
Tout and let go che blood as you pleafe : 
| If you open a little part of the orifice and 
look narrowly to it, youfhall tee the 
"blood at every pulíe to be thrown out 
i! with a leaping, and as we faid in che ope- 
i) ning of anarterie, or in the perforation of 
[the Peart , you fhall fee the blood to 
“| be thrown out in every contraction of 
he heart, in the dilatation of the ar- 
" ferie. : 
But if yoü fuffer it to flow with a con< 


i 
[ 


f 
k 


yyw 
W 
bay 
[Sg 
P 

d 
Nv 
(A 
b 


] 


M 


/J/f. ftant and continuall flux, and give it leave 
i to break out, either through the pipe, of 
WA by che open orifice , in the ftreaming of 
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it both by your fight and by your touc] - 
you fhall find all the ftroaks, order, vehat. 


mency, and intermiffion of the heart; juif 


hand water iquirted through a Íyringe i4 
divers and feverall fhootings, fo you meal 


perceive both by your fight and by its ma]. 
tion, the blood leaping out with a varryy), 
ing and unequall force. I have feen |) 
fometimes in the cutting of the jugular ad. 


terie break out with fuch force 9 that chi, 
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blood being forc'd againft the hand, dil 
by its reverberation and refradion, fli" 


back four or five foot. 


but that this doube may be more gi E 
that the pulfifick force does not flo m 
through the Zasicles of the arteries fro] 


the heart, thavea little piece of the am 


terie defcendant , together with two cri] 


rall branches of it, about the length of 


URS 


as you might feel in the pulfe of youu) , 


H 


fpan, taken out of the body of a very won) | 
thy Gentleman, which turn’d to be: |! 


bone like a pipe, by the hollow of whic:]] 
{ é‘ - jn 
whilft this worthy Gentleman was alivil! 


the blood in its defcert to the feet d 
agitate the arteries by its impulfion ; 
which cafe nevertheleffe , although tij 
arterie Were in the fame condition as if 
had been bound or tyed above the litt 
conduit-pipe,according to the experime: 
. Of Galen, that it could not either be dil 
laced in that place, nor ftreightned like: 
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T he Circaiation of the Blooa- - 
Apair of bellowes, nor from the beart de- 

] rive its pulfifick force, to the inferior and 
, alefler arteries; nor yet carry through the 
| Molid fubftance of the bones that faculty 
which it had notreceiv'd ; yetlvery welt 
‘4 remember that I. often obferv'd whilft be 
| was alive, that the pulfe of the inferiour 


larterie did move in his legs and feet: 
"wherefore it muft needs follow, that in 
i inthat worthy Gentleman the inferiour 

| arteries were dilated by theimpulfion of 
^] the blood, like baggs, and not like bel- 
i lows, by the ftretching of the re»ic/es. 
3] For there muft needs arrive the fame in- 

] convenience, and interception of the pul- 
WY fifick faculty, the s: of the arreré 
“| being wholly converted into a conduit or 
i pipe of bone, asmight arrive from the 
! feed or pipe which was tyed, that the are 
A tere might not beat. | 
"I^^ pknewlikewifein another worthy and 
"4 gallant Gentleman, the aorta and a part 
1 d of the great arterie near the Peart ,turn'd 
i into a round bone: So Gafews experi- 
wil ment, or at leaft one an'werable to it, be- 
ing not found oat by induftry, was found 
ii} out by chance, and does maniteftly evi- 
] dence, that the intérception of the pulfi- 
is) fick faculty is fiot intercepted by the con- 
tl. -ftru&ion or ligature of the Tzricles , fo 


i chat by that means the arteries cannot 
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cif) beat ; and if the experiment which Gales 
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, felves, and from their diftenfion a regretí), 


IBALOMBICAL D X ETCH AESORS, CONCEr ning 


prefcribes, were rightly perform'd by any) ti 
it would refute the opinion which a ike 
us thought from thence to have confirm’cd) yt! 
Yet for this caufe do we not deny all moo!) ! 
tionto thetunicles of the arteries Nou 
do attribute that to it which we grant tid je | 
the heart, namely, that there is a Coarctaall yn: 
tion and a SySfole in the runicles therm) 
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to their naturall conítitution. Bur ii 


this isto beobferv'd, that they are noli: 
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dilated and ftreightned for the fam, 
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caufe, nor by the fame inftrument, but by ; 
feverall,as you may obferve in the motion: hil 
of all the parts, and in the heart s Al ic; 
is diftended by theear, contracted by iili: 
felt; fo che arteries are dilated by chi 
heart, and fall of themíelves. rn 
So you may make another experimen) «i; 
after the fame manner If you fill twed) 
fawcers of the fame meafüre, one ot them) 


b M 


with arterial blood which leaps out, th... 
the other with vez] blood, drawn out of 4 n 
veiv of the fame Animal, you may pred. 
fently by your fenfe, and afterwards toC 4. 
when both the bloods are grown coldij) , 
obferve what is the difference betwixt) : i 
both the bloods, againft thofe who did. ' 
fancy another fort of blood in the arte i 
2164 than Is in the Veins : namely ther ; " 
do afcribe to the veis; a frefher fort o M 
blood , 1 doe not know Which way boydli ^ 
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“be Circplation of tbe Blood. 

blownup, fwelling or bubbling , 
( like to honey or milk upon the fire ) and 
fo taking up more room. 

For if the blood which is driven out of 
the /eft ventricle into the arteries fhould 
be leaven'd, fo as to be blown up, and 
foam after that manner, fo that a drop os 
two fhould fill all the concavity ofthe 
aorta, no donbt it would when it fell a- 
gain return to the quantity of fome few 
drops (which caufe fome do allege for the 
emptinefs of the arteries in dead men)and 
the fame would be feen in the cory/a 
full of arterial blood ; for fo we find that 
it comes to paffe in the cooling of milk or 
honey. But if in either coty/a the blood 
be found ofthe fame colour,and congea- 
led, of a not much different confiftence , 
and fqueezing out the whey after the fame 
manner, and if it take up the fameroom 
both when it ts hot and whenit ís cold, I 
think it will be a fufficient argument to 
gain any mans beieef, and to confute the 
dreams of fome, that thereis neither in 
the /-f? ventricle any fort of blood. diffe. 
ring from that ofthe zigbr,(asyou may 
find out both by feníe and reafon ) for 
you mul} needs likewife affirm . that the 
vena arteriofa fhould equally be diften- 
ded with one drop of blood foaming up, 
and therefore that there is juft fuch bub- 
bling and leaven'd blood inthe righr as in 
Che 
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Anatomical Exercitations,cencerning | 
the /efr, feeing the entry of the vena artes, 
riofa, and the egrefle of the aorta, is equi], 
pollent and equall, | 
Three things are chiefly ready to brees]: 
this opinion of the diverfity of bloo«d]" 
Ones, that in thécutting of án arterril 
they fee brighter blood drawn out ; Ancol), 
ther is, that inthe diffection of dead bool: 
dies they find both the deft ventricle 9. 
the beart and all the arteries fo empty; 
A third is, that chey imagine that the 27. 
terial élood is more fpirituous, and mort), 
replete with Spirits; and therefore they” 
think that it takes up moreroom : TH 
caufe and reafons of all which thinggl: 
why they come to be fo, by inipe@ion ij^ 
perceiv'd. i 
Firft, infomuch as concerns the colour]? 
alwayes and every where blood commimj ^ 
through a narrow hole, isas asit werr(, ; 
{trained and becomes thinner, and thi!’ 
lighter part of it, and which fwims abovid/ 
and is more penetrable, is thruft out: fi 
in Phlebotomie, the blood which fpringg] 
out with greater flux or force, and out «oj ^ 
4 greater orifice, and flies further, is ail. 
wayes thicker, fuller,and darker colour id] 
but if it flow out of a little and narrow. 
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hole, and by drops, (as it does out of # n 
| ule 


veis when the Zgatsre is unty'd) it ill’ 
brighter, for it is ftraind as ic were, am(| 
only the chinner part comes out, asin thi! 
bleedinn]|' 
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| The Circulation of the Blood. 
_ [bleeding at nofe, or that which is extraz 
“ated by Leeches or Cupping-glaffes, or 
jany way ifluing by diapedefia , is always 
| Meen more bright; becaufe the thickneffe 
| and hardneffe of the tusscles becomes 
,.L more impaflible, nor yeelds fo pliably as 
jto give an open way for the comming out 
", ofthe blood: As it likewife happens in 
“| fat bodies, when by the fat under the skin 
"| the orifice of the vein is ftop'd, then the 
..] blood appears thinner, brighter, and as 
;.] if 1t did flow trom an arterie. On the con- 
“at trary, if you receive in a fawcer the blood 
‘yg When you have cut an avterie, if it low 
"4 freely, it fball appear like venal bloods 
4 there is blood much brighter in the /z25, 
| and fqueez'd out from thence, than any is 
"1 found in the zrrer ;es, 
my The emptineffe of the arteries in dead 
‘WY bodies ( which did perchance cozen Evrae 
UL ftratzs, infomuch that he thought thas 
Ul the arterées containd only aerial fpirits } 
| proceeds from hence, becaüfe that when 
1 the songs fall ( their paffages being ftopt ) 
| the /zxgs do breath no longer, fo that the 
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| blood cannot freely paffe through chem, 
] yet the Zez£ continues a while in its ex- 
| pulfion, whence both the deft ventricle of 


tl") the bezrris more contracted, and rhe a7= 
M feries likewife empty,and not fill’d by fuc- 
1/1 ceffion of blood, appear empty : But i£ 


WM the beart ceafe both atone time, and the 
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Anatomical Exercitations, concerning | 1 
dungs to give paffage by refpiration , as iil. 
isin thole who are drowried in cold was. 
ter, or in thofe who are taken fuddenhiy. 
with unexpected death, you fíhall fud 
both the vezzs and the artertes full. 
Ás concerning the third, ofthe Spiritss|), 
what they are, and of what confiftenceel)’ 
and how they are inthe body, whethest). 
they be apart and diftin@ from the foliid!. 
parts,or mix'd with them,there are fo mai. a 
ny and fo divers opinions , that itis me D^: 
wonder if Spirits, whofe nature isleft fi] 
doubtfull, do ferve fora common efcapog , 
to ignorance: For commonly ignoram pr^ 
perfons when they cannot give a reafo»] 
for any thing, they fay prefently that it i P 
done by Spirits , and bring in Spirits a: ^? 
performers in all cafes, and like as bal" 
Poets, doe bring in the gods upon thu" 
Scene by head and ears, to make the Ex. 4| 
and Caraffropbe of their lay. L 
« Fernelius and others b imagine aeria: 
Spirits, and invifible fübftances; for Ind‘ 
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proves that there are animalSpirits(juft aa} 


t£ rafistratvs proves them in the arzeríes:]| o. 
becaufe there are little cells in the brainnl ! 
which are empty, and fince there is no waa) 
cuim; he concludes, that in living me: *: 
they are full of Spirits. | 
Yet all the School of Phyficians agreee| "i 
upon three forts of Spirits, chat the natu] i 
ral Spirits Sow through the veins, the vi ML 
Gael) 


| 
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J tal throughthe arteries , and the animal 
;,] through the zerves , whence the Phyfici- 


The Circulation of the Blood. 


jd ans lay out of Glen, that the parts {ome 
y 4) times want the colent of the brain becaufe 
~Tthe faculty, together with its effence, is 
44 fometimes hinder'd, and fometime with- 

4 eut the effence. Over and above befides 
4,4 thefe three forts of influxive fpirits, they 

} feem to affert fo many more, which are 
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implanted. But none of all thefe have 
we found by diffe&ion, neither in the 
Veins,mnerves , arteries , nor parts of 
living perfons. Some make corporeal 
Spirits , other fome incorporeal Spirits ; 
and thofe who make corporeal fpirits 
lometimes fay, that the blood or thins 
neft part ofthe blood is the conjunction 
of the foul with the body; fometimes they 


fay, that the Spirits are containd in the 


blood ( as flame in fmoke ) and fuftain'd 
by the perpetuali flux of it ; fometimes 
chey do diftinguifh them from the blood. 
T hofe that affirm that there areSpirits in- 
corporeal know not how to tread, but 
likewife doe affirm that there are potenti- 
al Spirits, as Spirits concodtive, chilifica- 
tive, procreative, and fo many Spirits as 
there are faculties or parts. 

But che Schoolmen tell us alfo of a Spi- 
rit of Fortitude, Prudence, Patience, and 
of all the vertues, and the moft holy Spirie 
of wifdom, and all divine gifw. They 
think 


Sera adea m er we 


think too that bad and good Spirits do +4 
fift, poffefs, leave, and wander abroai./ 
They think alfo, thac dileafes are caugs) 
bya Devil, asby a Cacochima. But zi; 
though there is nothing more uncertail.. 
and doubtfull, than the do&rine which: b... 
affign'd to us concerning the fpirits : yy io 
for the moft part all Phyficians feem wiit) 7. 
Hippocrates to conclude, that our bodiil 
are made up of three parts , containinga) 
containd, and enforcing,by the forcing |}... 
means Spirits. Buc if Spirits muft be ud 
derftood to be every thing which enfo M 
ces ina mans body, whatfoever hath th ms 
power or force of action in living bodii,.; 
muít be call’d by the name of Spirit: T» 
Therefore all the Spirits are not aeria: m 
fubftances , nor powers, nor habits, nedj,, 
incorporeal. 

Lut omitting the tedionfneffe of all co 
ther fignifications to our purpofe. Thoffl,. 
Spirits which paffe out through the vej;4|. | 
Or the arteries, are not leparable from thi). 
blood, no more than flame from the flak | MEN 
aboutit. But theblood and the Spirit figs)... | 
nifie the fame thing, though divers in el I 
fence, as good Wine and its Spirit, Foo]. 
as Wine is no more Wine after it has loi! Hi 
its Spirit, but flat ftuffor vinegar; fo neiijl. 
ther blood without Spirit is blood, bul. 
€quivocally goar ; asa hand of fone or | 


dead hand is no morea hand » fo blood]. ^ 
| withiy *" 


A vit 


. 4 be Givculation of the Blood. 

i without vital {pirit is no more to be eftee- 
“if med blood. So the'Spirit which is chiefly 
j I in the arteries, and thearterial blood is as 

“i ics a&,as the Spirit of Wine in Wine, 
Nl and tbe Spirit of Aqua vira, or asa little 
"4j flame kindled in the Spirit of Wine, and 
i living by nourifhng of it felf. 
TW. Therefore blood when it is moft imbu- 
‘Wied with Spirits, it does require and look 
illi after more room, becaufe it is (well'd or 
ug leaven'd, and blown up by them (which 
‘til you. may certainly judge in my experi- 

5g ment which I brought concerning the 
itil) meafure of the fawcers) but like wine, be- 
‘vill caufe it has greater ftrength and force of 
wh} action and performance, in which it ex- 
il cels according to the mind of Hippocra- 
| tes. 

Therefore the fame blood is in the 

48 vesas Which is inthe arterses, though it 

M be acknowledg'd to be more full of Spirit, 
wit! and more eminent in vital force : but it is 

1) not converted into fomething more aerial 
/illl or vaporous,as if there were no Spirits but 
il aerial ones,or none that had force but fuch 
i) as were flatuous and windy : But neither 
ij are che Animal Spirits, natural, and vital, 
«lil! which are containd in the folid parts, to 
ing wit,the ligaments and nerves (efpecially if 
j| there be fo many feverall forts of them ) 
i) thought to be o many aerial forms, or di- 
jM yersfortsofvapours. = ; 
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Thofe who acknowledge Spirits in chh} 
bodies of creatures, but fuch asare Cope) (000 
poral, but of an aerial confittence, or vail: 
porous or fierie, of them would I faiiltt 
know, Whether they can paffe hither ami: 
thither, backward and forward,as diftined Ie 
bodies, without the blood ? Whether o 
no I fay, the Spirits follow the motion oo} ii 
the blood, asifthey were either parts «ol: 


mW 


the blood, or adhering toit by an indiil] Jis 


foluble connexion, and an Mire 
exhalation ; fo that they can neither leavilitii 
the parts, nor paffe without the infinx, reels 
flux, and pafling of the blood. a 
For if, as the vapours attenuated by thi | 
heat of the water, the Spirits, by the comply 
tinuall flux and fucceffion of the bloocdhily 
become che nourifhment of the parts , ‘lh 
will neceffarily follow, that they canncofftir(, 
remain apart from the nourifhment, bui) 
do continually vanith, for that fame recall 
fon that they neither flow back nor pafl; 
any way, nor abide, but according to thilffiny, 
influxion, refluxion, or paífing of thin 
blood, as being either their fubjec&, vebsifhrss, 
caluns, or nourifhment. t 
Then I would know, how they fhow uf 
that Spirits are made in the heart, and di 


make them up , either by the compouri fü; 
ding of exhalations , or vapours of thi» 

blood ( rais'd either by the heat or com mM 
euífion of the Zearr. ) Arenot füch Spi: hr. 


rity 
| 
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nog tits to be thought much colder than the 
tid blood, fince both the parts of which they 
ag are compounded, to wit, air, and vapour, 
i:$are much colder? for the vapour of boy- 
«Ming wateris much more tolerable than 
iidjthe water it felf, and any flame burns 
tilleffe than the coal of a candle, and a 
«iwood-coal leffe than ironor braffe red 


thor. . 


lt Whence it feems that (uch Spirits doe 
-Uowe their heat to the blood ; rather chan 
(she blood is heated by the Spirits, and 
each Spirits are rather to be deem’d fumes 

Bind excrements, flowing from the blood 
»Mand body, ( like fmels ) than workers in 
wHMNature; efpecially fince they being fo 
iyfftail and vanifhing,do fo quickly lofe thar 
«ertue , which in their original they re- 
wifeive from the blood. 

d From whence it were likewife proba -. 
sible that there fhould be an eXpiration of 
,AMEhe Zang, by which thefe Spirits being 
»Melown out might be ayr'd and purified , 
(Mind chat there fhould be an infpiration 
nto them, that the blood paffing through 
'dpetwixt the two ventricles of the beart 
,gnight be temper'd by the ambient cold : 
ijeft being heated, and rifing and iwelling 
vavith a kind of fermentation, like bovlin 
itoney or milk, it fhould fo diftend the 
“nage as to fuffocate the creature, as in a 
dangerous 4f bma we have often feen : 

l| y a To 
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Axatomical Exercitations; coacerning 
To which shi likewife afcribesthe rea: 


fon, when he fays, that this comesto paffed! ” 
by ob iier fey of fthe little arteries,name: i Wi 


ly the venous and arterious veffels. I have 


had experience of this, that by affixingg| 


of Cuppi ng-clafles, and pouring upori 


them good {tore of co id water, there haagjit 
many been fav’d, who have been in dant 


cer to be fuffocated by an A/thma. 


3 í 

have here, perchance, ipoken 1 {ufficienthty 
concerning Spirits, which we ought ted 
1 1 4 one 1 4 f 2 wA | : 
define, and fhow whata nd 


. Thoie that fpeak concerning penes 
warmth, as : rdladry inftrument c 
Nature in pei tform f 


ance of all things, an 
tell.us of the nece lids of influxive tee eat 
1 a 


to entertain al the parts, vh Keep che: bs 


inlife, and doe acknowlec dge that i it carn} 
not exift with out a Abe bec: auíe thesl 
ible bedie di 


t. T H T 

ee areg) 

Lex $ ad as C i 3. wets = : E har 

ina i reatife of Phyfiologie, only I wallfits 


find a mova propo rti ionablidi li 
by reaion of che fwiftneffe of the flux amy 
reflux, ( efr ecially in tt ie paflions of chil: 
| 
DE Th 


ac 


bna and beca fe OF iji (suiit motion« 
they in 


his beat, 


re A 


Sinh 
and juftas. they ay, chat from that ordi 


nary inftrument, to wit, the innate heaagy). , 
proceeds the admiral ble divinity of Natu 


ral operations: fodoe they li egies a 
firm that thofe Spirits. ofa fublime, hs igi 


mof fubtle, per netrative obra ead 1 | 
yia N 
4 
i 
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e Circulation of the Blood. 
Sr peda 2 1 aftu 33f09 
Jj &chereal and celeftial nature, are th 
4 bonds of the Soul ; 


Tb 
a | ue PA eüti 
wel Mon-people when " ther te HE Concei 
| tlie reafons of things, think Kand fay, cha 
iud God is the im mmediate author of them. 
| Whence th iéy refolve, chat theinflaxz 
vd ive heat does come fwiftly through Al 
«4 the parts, | by the Ug of Spirit, and 
] etat i i£ comes through t he arteries ; as if 
ial the bfo 2 could not "ie fo foecdilv tov'd 
ig nor fo ful ly norifhs and i in the cotdfidedià 
«d of this opinion’ they are fo far adva: nced, 
dl éfia they deny that there is any blood 
| contained in che qom 
$$ . And with very flight argum 
d endeavour to sround this, tha 
" rial blood differs from the bfo. 
dveint, or thatthe arreries are 
d fuch Spitits, and not with bloo M contra 
,mto all chat which G«/e» both from rea: 
iy fon and experience brought againft £- 
af headed 
“But it is manifeft by our former experi- 
tip ment,and efe fenfe, that the arzevia/ blood 
quis not fo different; the i [ d 
mand Spirit with it being mot feparate from 
athe blood, but n iat 1€ flows in one bo- 
| dy thr rough he arteries, fenfe may | 
vawife mak ke evident. 
» You ind obfervé when, ind as oftenas 
‘ithe extremities of the hands, the feet, 
Apud the ears are ftiff and cold, atid'are re- 
' Va ftor'd 
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jo natomical E Xercstatyony, COHterumg | 
ftor'd again by the influx of heat, thar ii 
happens that at the felf-fame time thea) it 
are colour'd, warm’d, and fill'd , amit 
that the veizs which wereunfeen beforr: ivi 
doe fwell to plain appearance , fropq ii 
whence fometimes when they are füucdli: 
denly warm'd again the parts are fenfib)ll/ tet 
of fome pain ; from which it appeats, thaqi lit | 
the fame which by its influx brings heaitjul/ 
the fame is it thac fills and colours them)! 
but this can be nothing elfe but blood, <a} ii: 
was demonftrated before. | 
Cutting offa long arterie or vein ami) iv 
body may fee this evidently by fenfid) is 
when he íhall fee the nearer part of ir x 
vein towards the heart let out no blood! 
but the further part pour it abundanthty) 
and nothing but blood (as afterwards iil) |) 
my experiment which I fet down, which: || i 
tryed in the inner jugslarie veins.) ON us 
the other fide, cutting an arterie, but. 4) tn 
little blood flows from the further paritji; 
but the nearer part fhoots witha violers i; 
D force mere blood, as ifit were out of (li. 
Tu Ípout. | 
D! By which experiment it is known whic:ll 
ml Way the paffage is inthem,either this wa:]| i. : 
D orthat way. Befides, you’! know wheal 
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fwiftneffe there is init, what fenfible moo] v... 

tion, not by little and by drops, and wittll ;... 

what violence to boot. I 
But left any would make anevafion, bb} i... 
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The Circulation of the Blood. 


tis pretending of invifible Spirits; Let the 
(uj orifice of the veffel fo diffe&ed be let 
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down into a veffel of water or oyl, for 
if any aerial ching came out, it would 
break out by vifible bubbles ; for af- 
ter this manner Walps, Hornets, and the 
like Infe&s,being drown'd or fuffocate in 
oyl, fend ont at laft bubblesfrom their 
tail when they are dying: from whence 
it is not improbable that they do take 
breath too whilft chey are alive. 

For all creatures at laft when they are 
drown'd and ftiffled in the water, when 
they fail and fink, they ule to fend out 
bubbles out of their mouth and lungs, 
when they give up the ghoft. | 

Laftly, it is affur’d by che fame experi- 
ment, That the portals in the veins are io 
exactly (hut, that air when it is blown in 
cannot paffe; much leffe blood. 1 fay 
ic appears to the fenfe, that neither fen- 
fibly nor infenfibly, neither by little, nor 
by drops, the blood is remov'd from the 
beart by che veis. 

And left any fhould flye hither and fay 
thus, Thatthis comes to paffe when Na- 
ture is troubled, and does a& befides 
Nature, not when fhe is left to her felf, 
and a&s at her own freedom; feeing the 
fame! things appeare ina fickly and pre» 
ternatural conftitution, which appear 
in good eftate of bodie, itis not to be 
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way,norcanit be {queez’d out whether: 
Nature betroubled orno. Others docej 
wransle after the fame manner, fayingy) 
That although when the aterie is cut 


ear the &earr the blood breaks out in fco 
reat al >undance 1 immediatly, yet for that: 
ue Peart being whole, and the arte 

vic too, it does not alwayes drive’ thee 


6 


blood yi unpulíüag. Yet ic is more like. 


iy, chat all impulfion does drive fome-- 


th SH ot can there be a pulfe of the con. 
paner without the impulfion of fome. 
nig contained: Yer fome, that t they 


15 
oft the blood, arenot 
nd 


'd rt dis his; to wit. 


cules cre "atures, andi 
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Nat ture sare fo full cha 
tney cannot receiv Ca stat FLA veighr more 


fo likewife of Fthe ventri 
e heart, But it is without doubt, 


P 
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bed 
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waentoever.or how : much foever the ar- 
lerygrf ind v veutricle fare di lated "i id Cone. 
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tracte« 


pulfion of blood. and that beyond many, 
gras. For if the ventrigles befo die 


faid, Hat cuts ing offa a vein, fince thereg 
| the further. 
this comes to an befide Ney ! 
ture, becaufe Nature is _molefted ; Ottl) ,. 
he diffedion does notfhut the fur By 
part, fo that nothing can get out thauc) 
"AU DE In 


nemfelve , and declinge 


they ought to receive greater im 
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poe edas we e ER eenin the Anatomie 
f living Creatures tili the 
more blood , the beart lcavs 
continuing Riff and refi Hing 
ons death by erst tion, 
Whether the blood be mov'd or driven, 
| or move it felfby its own intriniecall na- 
| ture, we bave fpoken fi (ufücien dy in our 
"| book of the motion of the beart anc 
754 blood 5; 48$ alío .conce raing t the action 3 
| 
i 
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function, contra Sion, dilatation of the 
heart , how it is done, and together 
wit! h the Diaffole ofthearteries , {othat 

thofe which take arguments ide thence 
forcontradiction, feem either not to un le 
i derftand what isfa:d there, or elfe they 
VA ww s nottry the bufinefle by their own 


ecan not the attra&ion of 
cde 2 durs in the body but 


rion inia s by litle & ini. that which 
iH! 151oft, as the oylo: a lamp by the flame. 
XL Whence that is the firft cómon organ of 
li) all fenfible attraction & impultion, which 
il) has che nature of a #e7ve, ot ofa fiber, or 
"" ofa snc, to wit, tbat i it may be contra- 
wl &ed,andthat by fhortning of í it felfit may 
iui firetch out, draw in, or thruft forward : 
«|| butthefethings are more fully and open- 
i] ly to be declared elfewhere , in the organs 
«pl of motionin living creatures. 
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Infomuch as to thofe who do ftill re- 


je& the Circulation, becaufe they neither 
fee the efficient, nor finall caufe of it, 
There remains, becaufe | have as yet 
joyn’d nothing to it, only to fay thus 
much; Firft you mutt confeffe that there 
isa Circulation, before you enquire for 
what itis, for from thofe things that doe 
happen uponthe circulation and allow- 
ance of it, the ufe and profits accrewing 
are to be fearched. In the mean time I 
fhall fay io much, that there are many 
things allowed & received in Phyfiologie, 
Pathologie, and Medicine, that no body 
knows the cafe of, yet that. there are 
fuch things no body isi gnorant, namely, 
of rotten feavers , revulfion , purgation 
of excrement , yet all thefe things are 
known by the help of Circulation. 

. Whofoever therefore does oppofe the 
Circulation of the blood, becaufe fo long 
as the Circulation ftands, they cannot re- 
folve Phyficall Problems, or becaufe in 
curing of difeafes , and ufing of medica- 
ments , they cannot from thence affign 
any caufe of the Symptoms , or fee that 
thofe caufes which from their Mafters 
they havereceiv'd , are falfe, or think it 
anunworthy thing to defert opinions ap- 
proved heretofore, and think it unlaw- 
full to call in quéftion the difci pline which 


has been receiv’d through fo many ages 


together 


} T he Civculation of the Bhod. 


“| together withthe authority of the Anti- 


ents. 
~ To ali thefeI anfwer, that the deeds of 
nature, which are manifeft to the fenfe, 
care not for any opinion or any antiqui- 
ty, for there is nothing more antient 
thannatüure, or of greater authority. — 

Befides, thofe Problemes out of Medi- 
cinall obfervations not to be íolv'd, as 
they Imagine, to the Circulation they 
object, and do oppofe to it the declaring 
of their own errours, to wit, that if the 
circulation be crue there can be no revule 
fion, fince the blood is driven upon the 
part affected as before, and foitisto be 
feared , that there will be a paffage of the 
excrements and blood , through the moft 
noble and principall of our entrails. They 
do admire at the efflux and excretion, 
when out of the fame body at divers 
holes, yea fometimes at the {ame hole, 
foul and corrupt blood iffues , whereas 
if the blood were driven with a continuall 
flux,8 pafing through the heart , it would 
be mix'd and fhaken together, 

They do doubt how thefe, and many 
other things that they fetch from the 
School of Phyficians can come to pafs, for 
they feem to be repugnant to the Circufa- 
tion ofthe blood, nor dothey think ( as 
itis in Aftronomie ) that itis enough to 
make new Syftemes, unleffe you folve 

all icruples. 
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I thought fit to return no other anfwer att 
this time, but that the Circulation is nott : 
the fame every where, and at all tímes,butt] - 
many thingsdo happen from the {wifterr|), 
or flower motion of the blood , either: |), 


through the dtrength or infirmity ofthe: 


heart, which drives it, by the abundance, |. 
eftate, or conftitution ofthe blood , the: |! " 


hickneffe of the parts, obftru&ion , and| 
thelike; thicker blood hardly finds way 
through narrow paflages; it is more {trai- 

ned when it paffesthe ftreyner of the Z- 

ver,than when it paffes the ftreyner of the 

lungs. 

It does not with a like fpeed paffe 
through the thin contexture of the flefh, 
and parexchyme, asit does through the 
thick confiftence of the nervous parts, 
For che thinner, more pure, and more 
Ípirituous part is fooner ftreynd through , 
the more earthy, cacochymick, and more 
tardy, ftayes longer, and is turn’d back. 
The nutritive part and laft aliment. (be it 
the Kos or Cambium) is more penetrative, 
feeing itisto be applyed to every part , 
whether it beto the horns, feathers, or 
nayls, if being every where nourifhed 
they increale in all their dimenfions; for 
this reafon the excrements in fome places 
are voyded,thickned, ordo burthen us, 
or are concocted: Nor do I think chat 
there is any neceffity that the excrements 
of 


a 


| T be Cinculation of the Blood. $7 
tor ill humors, being once fet apart , nor 
the milk, flegm, nor fperm, or.the laft 
. §mutriment ( the Ros and Cambuw ) 
4 Mhould be retorn'd with theblood, but 
‘ithat it behooves that that which nouri- 
_\fhes fhould adhere, that itmay be ag- 
|| glutinated. Ofwhich, and a great many 
other things which areto be determined 
" [and declat’d in their proper places, to 
.Iowit, in Phyfiologie , and thereft of the 
.| parts of Phyfick, itisnot fit to difpute, 
| nor yet of the confequences of the Circu* 
“| lation of the blood, nor the conventen- 
| cies norinconveniences of it, before the 
^1 Circulation it felf be eftablifhed for gran- 
1 ted. 

The example of Aftronomie is not 
^f here to be followed, where only from 
| appearances,and fuch a thing that may be, 
1) the caufes , and why fucha thing fhould 

*| be,comes to be enquir'd after. But as one 
"^1 defiringto know the caufe of the Eclipfe, 
"^1 ought to be plac'd above the Moon, that 
| by his fenfe he might find out the caufe, 
| not by realoning of things fenfible, in 
| things which come under the notion of 
^q the fenfe, no furer demonftration can 

‘I be to gain belgef, than ocular teftimo- 

| ny. 

I defire that there may be one other re- 
bl) markable experiment tryed by all that are 
i) defirous of the knowledge of the uu 
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Anatomical E Xercitations, concerning |), 
by which likewife the pulfe of the arteyi¢¢ is 
is both feen to be done by the blood ; ami 
evidenced to be fo. 

If the Gutts ofa dog, or a Wolf, or ai «| 
ny Creature ftuff’d , and dryed, fuch. aa) 
you fee atthe Apothecaries ; you cut ai 
way a part ofit of any length, and fill 
it with water , and tie it at both endis 
that it is like a pudding , hitting oi; 
shaking the one end of it, in theend OI nr c 
ver againft it, by puting too of your finger ij 
( as we ufe to feel the pulfe of the AYE EFL) rs 
above the wrift ) you may find everyy} pj, 
ftroak and difference of the motion clear:4| 


ly. And after thís manner in every fwell4 ji 
ling veis either of living or dead, youu) ul 
may to raw ftudents manifeft all the dife- 4l tih. 
rences of the pulfes to the fenfe, in great «. 
neffe , frequencie ,' vehemency , andill},, 
rime. Forasitis ina long bladder or: ,... 
in a long drum, all the ftrokes of one offi ,.. 
the extremes is felt likewile in the other;:| . 
Therefore in the Hydropfie ofthe belly, Il i. 
as likewife in all abfceffions which are:| ;. 
fill'd with liquid matter, we ufe to diftin. |» 
suith an Anafarca froma 7 Jmpanitis y VER 4. 
all pulíes and vibrations made in one fide: . ; 

€ by touch clearly felt in the other, we: | .. 
think it a Tjzzpavirz; and not as it is falfe--|.. 
ly beleev'd, becaufe it is like the found off |... 
a drum, and is only by flatuoufneffe, buc: | y. 
becaufe ( asitisin a drum) every light 
.. firoke 
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. 4 be CaTCHIALS0R Of the D 1000 
'* | ftroke paffes through it, and every fhake 
"4 goes through the whole; for it fhews 
"i'd that chere is a ferous and wheyifh fub- 

| ftance within, and not a tough and flimy, 
i] as inthe Zxefarca , which being thruft 
i retains the marks of the ftroke or impul- 
145 fion, and tranfmitsit not. Having ope- 
iif ned this experiment , there rifes a moft 
we powerfull objection againft the Circu- 
i lation of the blood, neither obferv'd; 
";4-nor oppos'd again{t me by any that has 
img hitherto written. Seeing in this experi- 
(8 Ment we fee that there may be Sy/foles & 
i) Diafoles, without the egreffe ofthe li- 
i quor, who will beleeve but that it may be 
«m juft io in the arteries, and that in them 
jm) Juftío as itisin an Ewripes, from hence 
if thither,from thence hither, it may be dri. 
"4 ven byturns. But in another place we 
ill have fufficiently refolv'd this doubt, and 
kd now we alfo fay, that this is not fo in the 
vH arteries of living creatures, becaufe con- 
jm tinually and inceffantly the right ear of 
4d the heart fils the ventricles with blood , 

4| the return of which the three-pointed 
Wl portals hinder, and fo the /eft ear fills 
1) the deft ventricle, and both the ventricles 
fil) in the Syfole throw forth the blood 
| which the Sigmodal portals hinder to re- 
4 turn, andthatit ought therefore either 
(|| patfefome way, and continually out of 
wl ghe /ungs and arteries , or otherwife it 
mi would 


anatomical Exercitations, Concernings 

Would at laft by reftagnation and intruf? 
on, break the veffels which contain it, co 
füffocate the heart it feff by diftention, alo: 
we have obferv*d'to be plaid to the fenton: 
inthe díffection ofa live Adder,in mivhi 
Book concerning the motion of tix 
blood; 

To clear tliis doubt T will recite to you) t 
two experiments amongft many other (oni) 
which I told’ one before) by which iit le 
clearly appears, that the blood in threat 
veins, witha cortinuall and great fluxsiin:; 
runs continually towards the heart, ' 

In the internal jugular vein of a lives; 
Doe, which 1 laid open before a gr eatt|]i; 
part of the Nobility, and the King my; 
Royal Mafter ftanding bv , which was: 
cut and broke effin the middle: From ic, 
the lower part rifing from the Clg | fro 
VicHle, Ícarce a few drops did iffue, |l)... 
Whilft ia the mean time the blood! |» 
with great force’, and breaking out of']. 
a round ftream, ran out moft plentis: fy. 
fully downwards from the head through ||)». 
the other orifice of the vein, You | 
may obferve the fame daily in Phle- 
botomie in tlie flowing out of the lu 
blood, if you hold the veis faf with |. 
one finger a little befow the orifice , 
prefently the flux is ftopped 5 which 
after you let it go flows abundantly, as ||;/ 
before. 


L: 


In 


The Circulation of the Blood, 
"M Inanyvifible lorig veim of your arm, 
‘if firetching out your hand , and pre fling 
‘out all che blood downwards as much as 
‘iif youcan, you fhall fee the veiz fall, lea- 
living as it were a furrow inthe place, but 
!4ío foon as you thru(t it back with one: of 

jyour fingers, you fhall prefently feethe 
"J part towards the hand, to be fill’d, and 
i fwell, and to rife by the return of the 
yt blood from the hand. What isthereafon, 
ind that by ftopping of the breatlr, and: by 
ni that means ftreightning the /azgs , and. a 
| great deal of air being within, the pecto- 
lid rall veffells are ftreightned , whence: the 
st blood is driven into the. face, and eyes’, 
won) with fo much redneffe? 
Nay that (as Aristotle: faysin his: Pro- 
^9 blemes ) all actions are perform'd with 


" 
1 
«| breath , than by letting it free? fo you 
ul get blood more abundantly out of the 
| 
it 


ll veins of the brow, or tesgue, by com- 
preflion.ofthe throat, and retention of 
breath, 

(|  Lhave found fometimesin a mans bo- 
4 dy, newly hang’d, 2 hours after his exes 
cution, before the redneffe of his face 
yas gon y opening up his Feare and: Pee 
ll ricardium , the right ear ot hisbeart, and 
ill Zaves much ftuffed, and diítended. with 
‘al blood, many witneffes ftanding by, e- 
Specially 1 fhew'd. them the ear, as big 
as 
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as a mans filt | fo fweld , that you wouTli 
have thought it would. have burft witt! 
. greatneffe, which, the body being afterr) ^ 
wards cold , and the blood having foun)" 
other ways, was quite gone. 
So from thele, and other experimenta] ^ 
itisclear enough , that the blood ram) ^ 
through all the veiss to the bafis of th 
heart, and that unleffe it found pa flags, 
it behov'd to be ftreightned ; or fhut uif 
in other ways , and that the beart would)? 
be o'rewhelmed with it, ason the other)!!! 
part, if it did not flow out of the arteries) 
but were regurgitated, the oppreffion bw 
it would quickly appear. | | 
Twill add another obfervation : A noil li 
ble Knight Baronet Sir Robert Darcie fa4] (ut, 
ther to the Son-in-Law of the moft lear. | tim 
ned man , and my very great friend, ancd ': 
a famous Phyfician, Dr. Argent, abouu] iiu 
the middle of his age , did often complairn| (ai 
of an oppreffive pain in his breaft 9 efpe««| liu 
tially in the night time, fo that fomes it 
tímes being afraid of collapfion of fpirits , ,} v 
Tr fometimes fearing fuffocation by a Parocsl} bie 
| xifme, he led an unquiet and anxious life ; M f 
ufing che Counfell of aH Phyficians , andl} ij, 
MI taking many things in vain ; at faft thee} sn, 
difeafe prevailing , he becomes cachec--|is 

tick, and Hydropick , and at laft oppreft 
in a fignall Paroxifm he die , An higs}} ir) 

Corps, in the prefence of Dr. dps 
who» |i 
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WCBlditon of the Blood. 

Who at that time was Prefident ofthe 
College of Phyficians , and Dr. Gorge, 
a rare Divine, arid a good Preacher, who 
was atthat time Minifter ofthat Parifh, 
by the hinderance of the paffage of the 
i» Blood out of the deft ventricle into the 
a arteries, the wall of the deft ventricle it 

] felf (which is feen to be thick and {trong 

4 enough) was broken, and poured forth 
iid Blood at a wide hole, for it was a hole 

? 


«a fo big, that it would eafily receive one of 
| ty fingers. 
yy _ lknewanotherfítout man, who did fo 
i,i@ boyl with rage becaufe he had füffer'd an 
| injury, and receiv'd an affront by one 
| that was more powerfull than himfelf , 
,4 that his anger and hatred being increas’d 
idl every day ( by reafon he could not be re- 
| veng'd ) anid difcovering the paffion of 
ia his mind to no body, which was fo exul- 
M cerate within him, at laft he fell into a 
| ftrange fort ofa difeafe,and was tortur'd, 
,,| and milerably tormented with great 
4 oppreflion and pain in his beart, and 
oA Dreft, fo that the moft skilfull Phyficians 
y 4 prefcriptions doing no good upon him, at 
^M daft, after fome years, he fell fick of thé 
^U Scorbuuck diteate , pin’d away, and 
“A dyed. 
"i|: Chis man only found eafe as oft as his 
"| breft was preft down by a ftrong man, 
"and was thump'd and beaten down as they 
/ do when they mould bread: his friends 
| X thought 
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thought he was hewichd or r poffe ted | | 
with the Devil. 

He likewife had his jzeular arteries dis 
ftended about the greatneffe of ones | 
thumbs, as if either of them had been the! jj; 
Aorta itfelf, or the Arteria magna ini [iui 
its defcent, and did beat vehemently, and |i 
were to the view like two long Aneu-: |i 
rifms, which caus’d ustry blood-letting : lj; 
in his temples, but that gave him no eafee. "E 
In his corps I found the heart and the a-- ji. 
ortafo diftended and full of blood, that: fi 
the bigneffe of his beart , and the concae« 
vities ofthe ventricles were equall in big--| i 
neffe to that ofan Oxe ; ;: fo great is the: boo. 
ftrength of the blood when it is fhut up yy Hide 
and fo vaft its force. 

Although then ( by the experiment:|},, 
newly mention'd ) there may be anim--}},.\' 
pulfion without an exite (in the fhaking:},,. 
of water upand down ) inthe pudding: li 
afore-mentioned, yet cannot it befo im a 

che blood which isin the veffels of livings}.. 
perfons, without very great and heavy a 
impediments and dangers. 

Yet from thence itis manifeft, chat thee} " 
blood in its Circulation does not pallet es 
every where with the fame agility andi, 
{wiftneffe, nor with thefame vehemencee},,' 
in all places and parts, and at alltimes,,}..' 
but that it varies much according to thee}, 
age, fex, temper, habit of body,and other: 3 " 
contingents, external, internal, natural, ' 
or preternatural. For: 
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, ZH" TTA 270 the Blood. 
_ For it does not pafs through the croo: 
| Ked and obftruged paffages, with the 


ei! 


'*| fame fwiftneffeas it does through thofe 
8 


"it that are open, free, and patent; nor does 
"^ Ht paffe through bodies or denfe parts,and 
!^|fuch as are ftuffd or conftri@ed , as it 
/ does through thofe that are thin, open, 

/*fand without obftru&ion; nor does it run 

"Ajout fo fwiftly and penetratively when the 
t^impulfion is flow and foft , as When it is 

t^kriven with force and ftrength , and 

UKhruft forward with vehemency and a- 

s*bundance. Nor is the thick blood of 
iMfolid maffe, or whenit is made earthy, fo 
ritlpenetrative, as when it is more Wheyifh, 

‘fade thin, and liquid. 

| And therefore with reafon we may 
sg magine, that the blood in its Circulation 
mgoes flowlier through the res, than 
wdfhrough the fubftance of the heart; 
dugiwriftlier through the Ziver , than through 
the rezor; fwiftlier through the spleen, 
jitihan through the iver; fwifclier through 
wilhe mrs, than through che flefh, or any 
Ither vifcers of thinner contexture. 

iil) We may likewifecontemplate in the 
pe, fex, temperature, habit of the bo« 
wy foft or hard, ef the ambient cold, 
withich condenfes bodies, when the veins 
WMerce appear in the members, or the 

1 ilfnguine colour isfeen, orthe heat ap- 
jars, the blood being made more li- 

villid by reception of nutriment. So likes 
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wife the veins do more confpicuoufly;andl|,.. 
freely pour out the blood the body beings! 
heated before opening of a veis tharn) . 
when itiscold. We fee that the paffiord| 
of the mind ( in the adminiftration oii 
Phlebotomie ) if any fearfull perfon)’: 
ehance to found, ftreight the flux of tha" 
blood is ftopp'd, and a bloodle(s paleneffí ^^ 
feafes onall che fuperfice of his body 1 ^ 
his members are ftiff, his ears fing, hii" 
eyes grow dim , and are in convulfiom| 
I find here a field where I might run oux] ^ 
further , and exfpatiate at large in fpecux). 
lation : But from hence fo great a light)" 
of truth appears, from which fo mam 
queftions may be refolv'd , fo mam 
doubts anfwered, fo many caufes an" 
cures of difeafes found out, that they" 
feem to require a particular treatife. Coi 
cerning all which inmy medicinal obferr 
vations, I'll fet down things worthy youu A 
admiration. | 
For what is more admirable, than th: t 
in all affections , defires ; hope , or fea 


our bodies fuffer feverall ways, our veq)" * 
ry countenances are changed , and ow 
blood isfeen to fly up and down? wit: 


ii 


anger our eyes arered , theblack of thi", 
eye is leffen'd in fhamefaftneffe , ami ; 
thecheeks are flufh’d with redneffe ; Eb 
fear, infamie, and fhame, the face ["u, 
pale , the ears glow , as if they (houil[i 
hear fome ill thing: Young men that ania), 
touch iu . 


| T be Circulation of tbe Blood. 
;,] teuch'd with luft, how quickly is their 
M xerve fild with blood, erected and ex- 
jg tended ? But itis moft worthy the obfer- 
, $vation of Phyficians, why blood-letting 
,Jand cupping glaffes, and the ftopping 
"ofthe arterie which carries the flux ( e- 
."Mpecially whilftthey are doing ) does as 
_ Jit Were with a charm take away al! pain 
, wand grief: I fay, fach things as thefe are 
(to be referred to obfervations, where 
, 4 they are explained clearly, 
wag. Erivolous and unexperienced perfons 
ipo fcurvily ftrive to overthrow by logi- 
""Icall, and far-fetch'd arguments , or to 
' Jeftablifh fuch things as are meerly to be 
iy j confirm’d by Anatomicall diffe&tion, and 
;, J ocular teftimony. It behoves him , who 
~ Vever is defirous to learn, to fee any thins 
il ! Sid ; ae j Be 
which is in queftion , if it be obvious to 
""Menfe, and fight, whether it be fo or 
"Ino, or elfe be bound to believe thofe that 
! have made tryall, for by no other clea- 
"rer or more evident certainty can he learn 
yor be taught. Who will perfwade a 
i ] man that has not tafted them, that fweet 
"Nor new wine ts better than water? with 
"what arguments fhall one perfwade a 
i "lind man that the Sun is clear jj and 
“out fhines all the Stars in the firmament? 
150 concerning the Circulation of the 
“blood, which allhave had confirm'd to 
"them for fo many years , by fo many o- 
"jcular experiments, there has been hi- 
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“Anatomical Exercttatious , concer ning | 
therto no mau found , who by his obfer--|| ’ 
vations could reiute a thing fo obvious tco 
the fenfe (to wit the motion of flux 
and reflux ) by obfervations alike obvii4| U^ 
ous to the fenfe, or deftroy the confirm'dl| '/ 
experience of it, nay by ocular teftimo«4 
ny none ever offer'd to build up a contra--| //! 
ry opinion. 
~ Whilft in the mean time there areq) 
not wanting perfons , who for their uni / 
skilfullneffe , and little experiencein A--|! 
natomie, having nothing agreeable tco| i 
lenfe to oppofeto it, they cavill at ic witli) ti 
fome vain affertions , and {uch as they 
adhere to from the authority of Tea4i/ 
chers, with no folid fuppofition , burg) ii: 
with idle and frivolous arguments, ancdl\i\ 
bark at it befides with a great many os: 
ther words, and thofe bafe ones too) ^: 
with rayling , and bafe fcurvy language: |! 
by which they do no more than fhewl|: 
their own vanity , and folly , and theii |y 
bafeneffe, and want of arguments, whicllij^/; 
are to be fetch’d from fenfe , fo that theyyiju 
with their falfe Sophifticall arguments ded wu: 
rage againft fenfe : Iuft as when tho 
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If nothing fhould be admitted by fene 
wt without the teftimony of realon, or 
(qe) fometimes againft the dicate of reafon, 
‘ad there fhould be no queftion now to be 
(ml controverted. 
bd If our moft certain Authors were not: 
» | our fenfes, and thefe things were to be 
| eftablifhed by reafoning, as the Geo- 
44 metricians do in theirframes, we should 
»»| truly admit of no Science, for it is the ra- 
»14 tionall demonftration of Geometrie from 
544 things fenfibleto demonftrate things to 
34 thefenfe, according to which example, 
iq things abftrufe , and hid from the fenfe , 
»4 grow more manifeft by things which are 
jg] eafier, and better known. Arifforle ad- 
if) viles us much better 42.31 de Gen. Anim. 
"| difputing of the generation of Bees , {ays 
‘gl he, you muft give credit to your fenfes; if 
"| thofe things which are demon(trated te you 
0] ave agretable to tbofe things which ave per- 
d ceptible by fexfe, which, as they (hall then 
| Pe Getter knows , fo you may better truft 
‘a your. fen|e than your reafon. Whence we 
^J ought to approve or reject all things by 
"d examination leilurely made, but if you 
4 will examine or try whether they be faid 
vil rightor wrong, you mutt bring them to 
* the teft of fenfe, and confirm , and eftab- 
"fh them by the judgement of fenfe, 
! Jiwhere,if there be any thing feignd or not, 
'aMfure it willappear. Whence Plato {ayes 
"fn his Critias, That the explication of 
| Aas Tea 
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thofe things is not hard, of which we can 
come to the experiment, nor are thofe 
auditors fit for Science, that have no ex- 
perience. | 

How hard and difficult a thing is it for 
thofethat have no experience, to teach 


fuch things of which they have no expe-. |y 


rience, or fenfible knowledge; and how 
unfit and indocile unexperienced Audi- 
tors are to true Science, the judgement of 
blind-men in colours, and of deaf men in 
the diftinctió of founds,dos plainly fhew. 
Who fhallever teach the flux and reflux 
of the Sea? or by a Geometrical Diagram 
teach the quantities of Angles, or the 
computation of the fides ofa figure to a 
blind-man , or to thofe that never faw 
the Sea, nor a Diagram? A manthat is 
not expert in Anatomie, in fo faras he 
cannot conceive the bufineffe with his 
own eyes, and proper reach, in fo far ts 
thought to be blind to learning , and un- 


fit; for he knows not truly any thing: | 
concerning which an Anatomift difputess, | 


nor any thing, from the implanted nature: 
of which he íhould take his argument, but 
all things heisalike ignorant of, as. well 
thofethings which are gathered and con-: 
cluded, as the things from whence. But 
there is no poffible knowledge, which ar- 
rives not from a pre-exiftent knowledge ,, 
and that very demonftrable. This one: 
cauíeis the chief reafon why the know- 

ledge: 
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i!f$edge we have ot the heavenly bodies is 
i {fo uncertain and conje&ural. Very fain 
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i| would I know from thofe ignorant per- 

| fons, that profeffe the cauíes and reafons 
iJ of all things, why as both the eys in be- 
it) holding move together every way, nor 
ye) particularly one moves this way, and the 
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other that way, fo neither both the ears 


ive! of the beart ? 
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Because they know not the caufes of fe. 
vers, or of the plague, or the admirable 
properties of fome medicaments , andthe 
caufes why they are fo, muff therefore 
thefe things be denyed ? 

Why is the Birth that breaths not till 
the tenth monetb,not fuffocated for want 
of ayr? (ince one that is born inthe fe- 
venth oreighth, fo foon ashe has brea- 
thed inthe air, is prefently choakd if ic 
have no air ? How can it retain life whilft 
itis yet within the Secundine , or as yet 
not come forth, without breath ? but fo 
foonas he comes into the air unleffe he 
breath he cannot live? 

Becaufe I fee many men doubtful in the 
Circulation, and fome men oppofe fuch 
things which underftand them not aright, 
as I intended them, I fhall briefly reherfe 
qut of my Book of the motion of the 
beart and blood, what 1 did there intend. 
The blood which is containd in the veins 
(as in its own hold) where it is moft abun- 
dant ( to wit, in the vena cava ) neat to 
the 
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the Bajis of the beart , and the right care)) 
growing hot by little and little by itss|) , 
own internal heat, and made thin, it fwelss| // 
and rifes ( like’ leaven ) whence the ear \ 
being firft dilated, and afterwards con-- |: 


trading it felf by its pulfifick faculty ,, 


ftreightways drivesit out into the rzgbe: | 4. 
ventricle of the heart, which being fill’d| |); 
in its Systole, and confequently freeing it: | | 
ielf from that blood which is driven into, |}. 


it (the three-pointed portals refufing paf- 
fage to it )it drives the fame blood into 
the vena arteriofa ( where the paflage is 
open) by which it does diftend it, Now 
the blood in the arterious veffel being not 
able to return againft the Sigmoeidal por- 
tals, but becaufe the /ungs are extended , 


amplified, and reftricted both by infpira- 
tionand expiration, and likewife their 
veffels, they give paffage to this blood in- 
to the arterta venofa: of which the left ear 
keeping together equal motton, timeand 
order, with the righrear , and perform- 
ing its function, fends the fame blood 
into the /sft ventricle, as the right 
fent into the right, whence the /ef 
ventricle together , and at the fame time 
with the right( fince it can gain no re- 
greffe, by reafon of the portalls which 
hinder its return) drives itinto the ca- 
pacioufneffe of the aorta, and confes 
quently into all the branches of the arte. 
vse; the arteries being filled with this 
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ie] fadden pulfe, being not able fo fuddenly 


dj 


to disburthen themfelves , are diftended, 
fuffer an impulfionand Diaftole, 

— Whence J gather, feeing the fame is re- 
iterated continually and inceffantly, chat 
the arrerzes,both inthe /asgs,and in the 
whole body, by fo many ftroaks, and 
impulfions of the heart, would be fo 
diftended and ftuffed with blood, at 
leaft that either the impulfion would 
give over all together , or elfe the arte- 
ries would burft, or be fo dilated, that 
they would contain the whole maffe of 
blood which is in the ve:»s , unleffe the 
efflux of blood were disburthen’d fome- 
where. 

We may likewife reafon after the fame 
manner of the ventricles of che heart, be- 
ing fill’d & ftuff'd with blood unleffe the 
arteries did likewife difburthen, they 
would be at laft diftended and deítitute 
of all motion. T his confequence of mine is 
demonftrative and true, and followes of 
neceffity , if the premifes be true; but 
our fenfes ought to affure us whether fuch 
things be falfe or true, and not our rea- 
fon, ocular teftimony , and no contem» 
plation. 

Ilaffirm likewife of the blood in the 
veins, thatthe blood does always , and 
every where, run out ofthe leffe into the 
greater, and haftens towards the heart 
from every part: whence gather , that 
| (o what 
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Anatomical E xercitationt, concernfn T4 
whatfoever quantitie which is continually: 


. fent in, the arteries do receive by the: 


veins, that the fame does return and does; 


at laft flow back chither from whence it: | 
is firft driven, and that by this means; | .. 
the blood moves circularly , being dri-.| | 


ven in its flux and reflux by the Pear , by 
whofe force it is driven into all the fiers 

ofthe arteries, and that it does after. 
wards fucceffively, by a continual! flux 
return through the veins , from all thofe 
parts which draw, and ftreynit through; 

fenfe it felf teaches us that this is true, 

and colledions from things obvious 
to fenfe takes away all occafion of 
doubt. 

Laftly, this is that ! did endeavour to 
relate and lay open by my obfervations 
and experiments, and not to demon- 
{trate by caufes and probable principles, 
but to confirm it by fenfeand experience , 
as by a powertull authority, according to 
the rule of Anatomifts. 

From thefe we may obferve what force, 
and violence , and ftrong vehemencie we 
perceive in the heart, and greater arteries 
by touch & fight.I do not fay , that in all 
the veflels which contain the blood, the 
pulfe of the 55/Zere and Diaffele is the 
lame ( in greater Creatures ) nor in all 
creatures. which have blood, but that 
there is fuch a one and fo great in all that 
by that means there is 2 Aux of blood,and. 
Íwifter 


fwifter courfe of it through the fmall ar 
| teries, the porofities of the parts and 
| branches of all the vez, and from thence : 
comes the Circulation: for neither the 
{mall arteries, nor the veins do beat, but 
only the arteries which are nigheftto the 
heart , becaufe they do not fo foon fend 
the blood out , asitisdriven into them, 
for you may try, opening ofan arterie, if 
the blood leap out in full ftream , fo that 
it come out as freely as it went in, that 
you fcarce found any pulte inthat arterze 
through which it paffes, becaufe the 
blood running through, and finding paí- 
fase, doesnot diftend ic. In Fifhes, Ser- 
pents, and colder creatures, the bearr 
beatsílowlieand weaker, that you will 
hardly perceive any pulfe in the arteries , 
becaufe they paffe their blood through 
very flowlie ; whence itis that in theie as 
alfo in the little fibers ofthe arte ies ofa 
man there is no diftinction by blood ; be- 
caufe they are not pierc'd with impulfion 
of blood. 

As I faid before , the blood that paffes 
through an arzerie which iscut and ope- 
ned, makes no pulfe there at all; whence 
it clearly appears, thatthe arreries fuffer 
their Diaftole neither by innate pulfitick 
faculty, nor by any granted them from 
the heart, but by che meer impulfion of 
the blood. For inthe full flux, flowing 
out the length of its courfe, you may by 
touch 
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Stole, as I faid before, and all the diffe-. |) ii! 
rences of the pulfe of the Pear:,theit time;; |j: 
order, vehemency, intermiffion in the: |i 


emanation of the flux evidently , ( asit: |! 
were in a looking-glafs.) Tuft as water, by: | t 
the force and impulfion ofa {pout is dri- | |i 
venaloft through pipes of lead, we may 
obferve and diftinguifh all the forcings of 
the Engine, though yoube a good way 
off, in the flux of che water when it paffes 
out, the order, beginning, increafe, end, 
and vehemency of every motion. Even 
fo it is when you cut off the orifice of an 
arterte s whete you muft obferve; That 
asinthe water, the flux is continuall ; 
though it be fometimes nigher , fometimes 
further : fo in the «rzeríes, befides the 
fhaking, pulfe, and concuflion of the 
blood, (which is not equally to be percei- 
ved inall) from that time forward there 
is a continual motion and fluxion in 
the blood, till the blood be again retur- 
ned to that place where it firft began, 
thatis to fay, to the right ears 

Thefe things you may try at your plea 
fure cutting up one of the longer arteries; 
( as the jugular ) which if you take be- 
twixt your fingers, you fhali clearly dif 
cern how it lofes its pulfe and recovers it 
again, beatsleffeor more. And as thefe 
things may be tryed whilft the breft is 
whole ; fo opening the breft, and the 
[nngs 
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lid] dangs afterwards being collaps'd , and all 

i] motion of refpiration gone, you may ea- 
t] fily try it, to wit, that the /eft ear is cons 
tie] tracted and emptyed , that it becomes 
‘sn more whitifh, and that it doth atlaft, 
ty] together with the left ventricle, intermit 
dit in its pulfe, beat leifurely, and at laft leave 
w off: And likewile by the hole which you 
ai (may cut in the arterte, you may fee the 
ml blood come forth leffe and leffe in a imal- 
(«1 ler thred, and chat at laft, ( to wit, in che 
wt defe& of blood, and the impulfion of the 

in 1 deft ventricle) no more will flow. 

fo) You may likewife try this fame in the 

iy | tying of the vene arteriofa, and fo cake a- 

| way the pulfe of che deft ear, and with un- 
nw | tying it,reftore the pulfe at your pleafüre. 

ie | Whence the fame thing is evidently try’d 

t; S by experiment, which is feen in dying per- 

» (fons, that as firft the deft ventricle defilts 

we from motion and pulfe, and afterwards 

ithe left ear, then the right ventricle, 

, | & pulfe , laftly, the rigbr ear ; fo where 


| 


Athe vital faculty begins firft y. it ends laft. 
' | Which being tried by the fenfe, it is ma- 

-Jnifeft, that the blood paffes only through 
| the /eptum of the heart, and not through 

| the /angs, and only through them whilft 
»Mthey are mov'd in refpiration, and not 
"(when they are fallen or di(quieted. For 
' Wwhich caufein an E»£ryos ( not as yet 
^ breathing) Nature inftead of the paffage 
» Win the arterta veso[a, (that matter ar 
"qd be 
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be farnifh'd to the left ventricle, and chit 
left ear) opens an oval hole, which fh n 
fhuts in young men,and thofe that breatf it. 
freely. 
Ic likewife appears, why thofe thaitj 
have the veffels of their /exgs oppreff*dlj.. 
and ftuff'd, or thofe chat have any loffe ox; 
their breath, it is prefent token of death. | || y. 
It is likewife clear, why the blood of th... 
Jungs is fo flame-colour'd; for it is thinnetf,.. 
that is ftraind through there. ltis befidi n 
to be obferv'd from our former conclufti4|, 
on, in order to thofe who require the caui;, 
fes of Circulation, & think the power oj, 
the heart to be the effecter of all things ||. 
and as itis the author of tran{miffion »r 
pulfe, fo with -Ars/fotle they think ic cha]; 
author of attraction , and generation of}? 
biood,and that theSpirits are made by the) ; 
bear! nd the influxive heat ( & that by hij; 
innat heat of the 4earr,as by the immediaiq},, 
inftrument of the fou! , or by a common), 
bond and the firft organ for perfe&ingj, 
of all the works of lifes And fo cho), 
motion ofthe blood and fpirit , its perfe: n : 
ction and heat , and every propertty, 
thereof, to be borrow'd from the heart a li 
from its beginning; (which Arif’. fays is iti D" 
in the blood, as in hot water, or boyliny d. | 
pottage) is inthe bezrt, and that it 1s ched), 
firft caufe of pulfation and life. If I may” 
Speak freely , I do not think that thefíd; 
things are fo(as they are commonly E D" 
vedi} ™ 


7 be Circulation of the Blood. 
/,] ved) for there are many things which per- 
. | fwade me to that opinion,which I will take 
^jhotice ofin the generation of creatures, 
, | which are not fit here to be reherfed; but ic 
44 may be things more wonderful than thefe, 
“Vand fuch as will give more light to natural 
"4 Philofophie,fhall be publifh’d by me. 
“| Yetin the meantime I will fay and pro- 
9 pound it without demonftration, (with che 
"leave of moft learned men,and reverence to 
"4 antiquity) that the 4eart, as it is the begin- 
i) ning of all thingsinthe body, the fpring, 
i“) fountain, and firft caufer of life, ísfoto be 
We taken, as being joynd, together with the 
lt vesss , and allthezarterier, and the blood 
1 which is containd in the. Like as the brain, 
il (together wich all its fenfible zervs,organs, 
iW) and (Pinal marrow )is the adequate organ of 
"A che fenfe, (as the phrafg is.) Dut.if you un- 
Ja derftand by this word £eart , the body of 
iM che beart with the ventricles and ears, I do 
1! not think it to be the framer of the blood, 
land chat it has not force, vertue,motion,or 
i Meat, as the gift ofthe seart; and next ,that 
witithe fame is not the caufe of the Dizffole & 
il diftention. whichis the caufe of the Sy/tole 
‘Vand contraction,whether in the ears or ar- 
feries: but that part of the pulfe which is 
ilMicali d.a Diaftole comes of another caufe,di- 
i"verfe from the 57/2s/e, and ought to go be- 
Ifffore every $3/7ole. Ithink che firft caufe of 
"ildiftention is innate heat in the blood it felf, 
which (like leaven ) by little and little at- 
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tenuated and fwelling,is the laft thing th: ^ 
is excin& inthecreature. I agreeto Ani" 
florles inftance of pottage, or milk, in fo fea’ 
as he thinks that elevation or depreffion cq! 
the blood does not come of vapours or ex! 
halations, or Spirits rais'd into a vaporonj 
er aereal form,nor is not caus'd by any ex!" 
ternal agent, but by the regulating of Ná!^ 
ture, an internal principle. P 

Nor is the Pear? ( as fome think ) like: || '* 

charcoal-fire ( likea hot Kettle) the bee?! 
ginning of heat and blood , but rather cH 
blood delivers that heat which it has ree" 


reít ofthe parts, asbeing ehe hotteft co}! 
all. Therefore arteries, and the corengalt' 
veins are affign'd to the Pear? for that utl 
which they are affign'd to the reft of chil: 
parts, to wit, for influx of heat for chxl' 

entertaining and coniervation of it, theree}) !' 
foreall che hotcer parts, how much mor} 


with blood, they are faid convertibly fo tuii 
be, and thus the Aeart having fignall cons 
cavities, is to be thought the Ware-houtl « 
continuall fire, and fountain of the blooog"); 
not becanfe of the corpulency of it, bujl*! 
becaufe of the blood which it contains filli 
a hot Kettle*, asin the fame manner tll: 
[Pleen , Inngs, and other parts are thougilliu: 
hot, becaufe they have many veins or vee} to 
fels containing blood. ; 
And after this manner do J believe ehh} 
e 
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"n HU CSIC MEAEBG WE Dipode 
wighe native heat, call’d innate, to be the 
ydpirft efficient caufe of pulfe , as likewife co 
«pe the common inftrument of all operati- 
jmDns. This as yet I do not conftantly aver, 
qqput propound itas a Thefis; I would fain 
»aknow what may be objected by good and 
s atearned men, without fcurrilitie of words, 
jy,feproaches , or bafe language, and any 
body fhall be welcome to do it. 
JI. T hefe things then are as it were the parts 
|, and the footfteps of the paflage , and Cir- 
»Abulation ofthe blood; to wit, from the 
\ eight ear into the ventricle, out of the vex. 
jprscce through the dzwgs into tbe left ear , 
,j hen into the eft ventricle, into the aorta, 
, ind into all the arteries from the beart,by 
, Rhe porofities of the partsinto the veiws, 
' alind by the vers into the Bajis ofthe heart, 
.. ghe blood returns moft fpedily. 
,] Byanexperiment any man may try that 
|. apleafes by the veins , let the arm be tyed 
"js the cuftome is with a gentle ligature , 
«iind let it remain tyed fo long, {till mo- 
ving the arm up and down, till the veins 
Ml of them {well exceedingly, and the 
" ikin grow very red below the //gatse. and 
“then let the hand be wafhed with Snow or 
» hold water, tili the blood gatherd below 
"Mhe /igature be cold enough, then prefent- 
* fy untying the ligature, you jfhall find by 
^ he cold blood which returns how fwiftly 
"UE runs back to the beart, and what a 
| iihange it will make in itsreturnfthither, fo 
Tl 45.2 that 
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A notomsca RETCDLALLOBS , UUHUCTIITIG || 
that itis not to be wondred at, that ti © 
the untying of the ligacure in blood lettingg) 4: 
fome have founded. This experiment ord ai 
(UR demonftrate that che veins below the ligas thi 
hu ture do not fwell with blood attenuated || bi 
Hr and puít up with fpirit, but with blood tin 
BP only, and fuch blood which can be reverz oi 
n berated into the arteries through the Ana 2 
ftomofis of the parts, or the hidden 1Ze--) (e 
anders. 
It likewife fhews how thofe that paffe o» 
ver fnowy mountains, are often fuddenlyy)) ux 
HE featd with death. and many fuch like. 
TET Left it fhould feem a difficult. bufineffe ,,|) t 
how the blood fhould paffe through the] ti 
pores of the parts, and go hither and thi-.| e 
ther, I willadd one experiment. It hap--|j jj 
pens after the fame manner to thofe thatt| i) 
are ftrangled, and hang'd with a rope, as:|| : 
it doesin the tying of the arm, that be-| « 
yond the cord their face, eyes, lips,,|) n 
tongue, and all the upper parts of theig | i 
head are ftuffd, with very much bloodi| i. 
| crow extream red, and fwell till they look] i 
nm black , in fücha carcafe untying the rope, » 
| in whatfoever pofition you fet it, within aa} », 
t very few hours you fhall fee all the bloodi| 4y. 
ih leave the face and the head, and feeit. ass ;. 
| it were fall down with its own weight ,,|| |, 
from the upper tothe lower parts through mM 
the pores of the skin and flefh , and the: | le 
re{t of the parts , and that ít fills all thes]. 
parts below and the skin chiefly, & colours:| ,,, 
iE 
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wi it with black matter;how muc 


h more lively 
and forightly the blood is ina living body , 
and by how much more penetrating it is 
through the porofites than congealed 
blood, , efpecially when it is condenf*d 
through all the habit of the body, by the 
cold ot death, the ways too being ftopp'd 
and hinder'd, fo much the more eafie and 
ready isthe paffage inthofethat are alive 
through all the parts. 

Renatus de Cartes a moft acute and inge- 
nious man ( to whom for hís honourable 
mentioning of my name I am much indeb- 
ted ) and others with him, when they fee 
thebeart of a fith taken ont placed upon an 
even board imitatea pulíe( by colle&ing 
it felf ) in its erection, up-lifting , vigora- 
tion, they think that it is ampliated, and 
dilated, and that the ventricles of it be- 
come more capacious, not according to 
my opinion. For whenit is gathered , at 
that time,the capacities of it are rather 
ftreightned, and it iscertain that it is then 
in its S:Stole , and not in its Diaftele 5 as 
neither when it falls weak and flagging , 
and is relax'd , itis chen in its Diaffole, or 
diftention , and thence the ventricles be- 
come wider; foin a dead man we do not 
fay that his beart is in the Diaflole , be- 
caufe it is flapging withoutany Syffole , 
deftitute. of all manner of motion, and 
not diftended at all, for it is diftended pro- 
perly, and is in the Diastole when it is fill’d 
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by the impulfion of the blood, and con- 
traction of theear , as in the Anatomie of 
living thingsis evident enough. 

Therefore they underftand not how 
much the relaxation , and falling of the 
beart and arteries differ from their diften- 
tion and Diaflole; that diftention , re- 
laxation , and conftri@ion , come not of 
the fame caufes , but from contrary caufes, 
as mete contrary effects ; and diverfe, as 
making divers motions , as all Anatomifts 


know very well , that the appofite mx/ciss 
in any part ( called Antagonifiz ) are the 
caufes of feverall motions, to wit, of ad- 
duction, and extenfion , fo there is ne- 
ceffarily by nature fram'd contrarie , and 
divers active organs , for contrary and di- 


vers motions. 
. Nor dos this efficient cage of pulfe which 
he fets down according to Ari/forle pleafe 
me, to wit, that the ebullition of the blood 
fhall be both the cauíe of the Sy/tole, and 
of the Diaffole. For thefe motions are fud- 
den ftroaks,and fwift hits. And there is noe 
thing that fwels fo like leaven, or boylsup 
fo fuddenly in the twinkling ofan eye .and 
falls again, but that rifes leifurely, and falls 
fuddenly ; befides,in diffe&ion you may by 
your own eye-fight ditcern, that the vex- 
rricles of the bear: are diftended, and filld 
by the conftriction of the ears, and are en- 
creas'd in bigneffe according asthey are 
Sid more or leffe, and that the di(tentio n 
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ssrcwlatien of the Blood, 
of the beart is a kind. of violent motion, 
done by impulfion, not by an attraction. 

There are fome who think, as there is no 
need of impulfion for the aliment in the 
mourifhing of Plants, but it is by little and 
""1 fiecle drawn into the place of chat which is 
fpent by the indigent parts ; fo the vegetive 
| faculeyperforms its work alike in both, but 
" | there ts a difference. Calid influxive is con- 
"l tinually requir'd to the entertaining of the 
"I members of creatures, and preferving of 
: vivifying heat inthem, and for reftoring 
| ofthe parts which fuffer by outward inju- 
| ry, and not for nutrition onely. 

So much of Circulation, which if it be not 
"|  duely perform’d, or be hinder'd or perver- 
Ui ted, or go too fwiftly, there follows many 

| dangerous forts of difeafes, and admirable 
i | — fyrnptoms, either in the vez, as fwellings, 
at) abfceffions,griefs,hemeroids, flux of blood, 
|  orinthearterzes,s {wellings,boyls,ftrong 
i | and pricking pains,aneuri{ms,tumors in the 
it | fleth,fluxions,fudden {uffocations,a/thaa’s, 
i” | ftupidity, apoplexy, and others innumera- 
i) || ble. Likewife it is not fit to tel in this place, 
i |) - how asit were with an Enchangnent , ma- 
T ny things are cur'd, and taken away, which 
Ww]  werethougbt incurable. 

I may fet down füch things in my medici- 
/1|  nalobfervations, and difcourfes of Patho^ 
*||: logie, which I have hitherto known to be 
«||  obierv'd by none. 
J will conclude (moft learned Aie/aw)to 
give 


give youmore ample (atisfaction, becaufe: | 
youthink chat there isno Circulation im 
the mefentericks;Letthe vene porta be tied! | 
neer tothe ¢ymus of the fiver ina live dif-- | 
fection,which youmay eafily.try,you fhall 
fee by the fwelling of the veizs beneath the: | 
ligarwre , that fame come to pafs which || 
happens in blood-letting by tying ofthe: | 
arm, which will fhow youthe paflage of: 
the blood there. 

And when you fhall héarany manof | 
that opinion,that by 42a/temo/is the blood | | 
can come out ofthe veizs into thearteries,, 
tye ina live diffection the great vein, near’ | 
the divifion of the erzrals, and as foon as: 
you cut the arterie ( becaufe it finds paf- 
fage) you fhall fee all themaffe of blood 
emptied out of all the veiss (nay out of the 
a[cendent cava too) by the pulfe of the 
heart, in a very fhort cime, yet that below 
the ligature the crural veins & parts below 
are only full. Which, if it could any way. 
have returned into the arteries by an Ana- 
ftomofis, fhould never have come t6 paffe. 
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